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15 WAYS TO TELL A NEUROTIC 


by Albert Ellis 


Condensed from a chapter of the book, How To Live With a Neurotic 


ASICALLY, a neurotic is an indi- 
B vidual who consistently acts 
illogically, irrationally, and 
childishly. Although theoretically he 
is able to think for himself and plan 
his days for effective, happy living, 
he actually falls back on unintelli- 
gent behavior, failing to attain some 
of his most desired goals and sabo- 
taging his own best potentialities. 

Is it, then, easy to recognize a 
neurotic when you meet one? 

Not necessarily. For there are 
many truly stupid people around. 
These individuals, because of in- 
herited or early-acquired mental de- 
fects, simply cannot think clearly, 
act grown-up, or do things effectively. 

Neurosis, moreover, should not be 


How To Live With a Neurotic, copyright 1957 
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confused with mere unhappiness. 
Some people — millions, in fact — 
can’t help but be unhappy. Take, 
for instance, those who do not have 
enough to eat or who are chronically 
ill. How could they be very happy? 
e e e 

Neurotics, then, are individuals 
who are unreasonably and unneces- 
sarily bothered or bewildered. They 
are more unhappy, or inefficient, or 
fearful than they need be. A great 
many of them have more than 
enough good looks, high intelligence, 
and fine talents to get along success- 
fully in this world. But somehow 
they don’t. That “somehow,” which 
comes between their potential abil- 
ities and their actual achievements— 
that is their neurosis. 

One of the fundamental reasons it 
is not always easy to say who is and 
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who is not emotionally disturbed is 
that neurotics are great cover-up- 
pers. The last thing they want known 
is how neurotic they are. 

In view of some of the confusing 
evidence and of our own inability to 
see inner contradictions and uncon- 
scious conflicts, how can we tell a 
neurotic from a so-called normal or 
well-adjusted individual? Mainly, 
by recognizing his most important 
neurotic symptoms. Fifteen of the 
most important symptoms of emo- 
tional disturbance are these: 

1. Indecision, doubt, and conflict. 
N&urotics are often indecisive, hesi- 
tant, doubtful. They are afraid to 
make a mistake, afraid of failure. 
So they waver, decline to make deci- 
sions, refuse to commit themselves 
or to take full responsibility for any- 
thing. 

One neurotic girl I knew left her 
husband to live with another man, 
but then kept finding fault with her 
lover because he lacked some of the 
characteristics of the husband. She 
wavered between the two, and liter- 
ally shuttled back and forth between 
them several times, before she finally 
was able to see that it was not their 
traits but her own indecisiveness 
which constituted the real issue. 

When she faced this fact, and 
started to work seriously on her own 
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problems. she had no trouble in mak- 
ing up her mind—in this instance in 
favor of the husband. 

2. Fear and anxiety. Virtually all 
neurotics are irrationally afraid of 
something. On the surface, they may 
be the fearless, mountain-climbing 
type. But underneath they are 
afraid of what people think, of doing 
the wrong thing, of not having others 
love and approve of them. Some- 
times they honestly know and admit 
this. But more often, they translate 
their fears of social and self-disap- 
proval into more concrete phobias, 
such as the fear of walking on the 
street, or of being cooped up at home. 
Look beneath a neurotic’s defenses 
and you will invariably find an ir- 
rational dread. 

3. Inadequacy feelings. Emotion- 
ally disturbed people usually feel 
that they are inadequate, worthless, 
or wicked in certain ways. They 
think that they should be this, and 
are, alas, only that. They do not 
merely recognize their own faults; 
they magnify them. And, above all, 
they think it is wrong for them to 
have any failing; they blame them- 
selves incessantly for the failings 
they believe they have. 

4. Guilt and self-blame. Troubled 
people are usually severe moralists. 
They blame others and themselves 
for innumerable desires and deeds. 
They have particular difficulty in ac- 
cepting their own sex drives, but 
they also condemn themselves for 
many nonsexual things they do. They 
tend to be too conscientious in their 
thoughts and too lax in their actions. 
They know what they should do— 


1958 


and don’t do it. Then they berate 
themselves unmercifully. 

5, Hostility and resentment, Many 
neurotics are hostile and aggressive. 
Hating themselves, they tend to hate 
others. Feeling that the world is do- 
ing them in, they want to retaliate 
in kind. Being frustrated, largely by 
their own irrational behavior, they 
often respond with aggression against 
the frustrating society they live in. 

6. Self-deceit and lack of realism. 
Virtually all neurotics 
lie to themselves and 
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strength —in case something hap- 
pened to her pen. More importantly, 
they served to make her feel that if 
she temporarily forgot anything that 
she had studied, the information was 
really still stored in her mind and 
could be recalled, just as the pencils 
could be used in case of pen failure. 

8. Shyness and withdrawal. Be- 
lieving that they may easily do the 
wrong thing and that others will spot 
their mistakes, many neurotics be- 
come shy and _ with- 
drawn. Constructively, 


refuse to accept reality 
the way it is. Instead 
of squarely facing their 
frustrations, admitting 
their failings, and ac- 


® Although this may seem a 
paradox, all exact science is 
dominated by the idea of 
approximation, When a man 
tells you that he knows the 
exact truth about anything, 
you are safe in inferring that 


they may follow useful 
occupations which de- 
mand solitude, such as 
working alone in a lab- 
oratory or being a for- 


cepting the grim facts 
of life, they tend to ra- 
tionalize, evade issues, 
blame others, and generally con- 
struct a picture of the world that is 
more poetry than truth. 

7. Rigidity and compulsiveness. 
Neurotics feel unsafe, insecure. In 
an effort to attain a greater degree 
of security, they frequently devise 
magical rituals and formulas—such 
as going through a studied routine 
before bedtime—to give themselves 
a feeling that some unknown power 
is protecting them as long as they 
stick closely to their chosen formulas. 

One of the college students I was 
treating always took six sharply- 
pointed pencils into every examina- 
tion and lined them up neatly in 
front of her. Then she proceeded to 
ignore them entirely and to use a 
ballpoint pen for the exam. The 
pencils gave her a feeling of reserve 


he is an inexact man. est 
—Bertrand Russell 


ranger. Destruc- 
tively, they may avoid 
people, stay alone in 
their rooms, and literally become 
hermits. In that way they find them- 
selves in one of the frequent neurotic 
vicious circles: because they are 
afraid of people they withdraw from 
society —and thus become more 
afraid of people. 

An extreme case was that of a 
22-year-old boy who had immense 
difficulty getting up in the morning. 
When he finally did start for work, 
he would stand in a corner of the 
train so that others could not see 
him. He took his lunch to work and 
remained alone in his office to eat it. 
When he returned home at night, he 
ate quickly and then went right to 
bed. 

He was so shy that he literally 
could never look other people in the 
eye. When at last he managed to do 
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this without blushing and quickly 
averting his gaze, he was as happy 
as anyone else would have been at 
making a varsity football team or 
winning Phi Beta Kappa honors. 

9, Antisocial or psychopathic be- 
havior. Many neurotics try to com- 
pensate for their feelings of inade- 
quacy by becoming “tough guys.” 
A few of these ¢o to real extremes 
and become unregenerate juvenile 
delinquents or adult criminals. Al- 
though some psychologists view 
these so-called psychopaths as spe- 
cial kinds of warped personalities, 
my own experience with scores of 
them convinces me that, at bottom, 
their ‘‘psychopathy” is a defensive 
covering to harden themselves against 
underlying feelings of rejection, self- 
pity, and supersensitivity. 

10. Unhappiness and depression. 
A few emotionally troubled people 
manage to compensate for their in- 
ner insecurity and remain out- 
wardly content. But the average 
disturbed person is either steadily 
or sporadically unhappy and de- 
pressed. He tends to be filled with 
self-pity and pessimism. His unhap- 
piness does not. by itself, prove that 
he is neurotic. but such unhappiness 
is a frequent by-product of neurosis. 

11. Self-centercdness and inability 
to love. Most neurotics have an in- 
ordinate desire to receive. and an in- 
finitesimal ability to give. love. They 
are so concerned with themselves 
that they have neither the time, the 
energy. nor the inclination to care 
for another human being. Neurotics 
often fall violently in love: they be- 
come obsessed with individuals whom 
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they would like to have love them. 
But they have little ability to love: 
to want to help another person 
achieve his own growth and happi- 
ness for his own ends. 

One of the first girls I dated, when 
I was in my teens, had a tremendous 
need to be loved. When she met a 
boy whom she believed was the right: 
answer to her need for love, she be- 
came violently attached to him, in- 
sisting she loved him passionately. 

As soon as she discovered that her 
beloved was not exclusively inter- 
ested in worshiping her, but had 
some deep-seated needs of his own, 
she took the discovery as an absolute 
betrayal, insisted that the boy did 
not “really” love her, and broke off 
with him in order to start seeking a 
new great love. 

This ceaseless, fruitless search for 
perfect love has continued, as far as 
I know, to the present day, through 
several marriages and innumerable 
affairs. 

12. Tenseness and inability to re- 
lax. Because they constantly worry 
about whether they are doing the 
right or wrong things, disturbed peo- 
ple cannot very well relax. As a re- 
sult. they suffer from a_ physical 
tension which evidences itself in mus- 
cular ailments. poor coordination, 
the inability to sit still, and so on. 

Sometimes the result is psycho- 
logical tension during which dis- 
turbed people report that they feel 
emotionally numb, or are afraid of 
something but don’t even know what 
they fear. A certain amount of effort 
is essential to normal living; other- 
wise we would not succeed in doing 
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anything or getting anywhere. But 
the neurotic experiences unnecessary 
effort: strain which he himself causes 
by his groundless fears, his irrational 
worries about what others think. 

13. Inertia and lack of direction. 
Many neurotics lack any definite 
goals in life. They are, in fact, on a 
sort of sitdown strike against life, 
since they believe that the world 
owes them a living and that they 
should not be required to work hard 
or discipline themselves to get the 
things they want. 

Deep in their hearts, they do want 
to strive for something, to realize 
some goal. But as soon as they meet 
difficulties in their striving, they give 
up and withdraw from competition. 
Once they give up, getting back to 
work becomes even harder because 
their inertia makes them poor in ac- 
complishments, which in turn leads 
to hopelessness and more inertia. 

14. Escapism and avoidance of 
responsibility. Instead of facing 
their difficulties, emotionally dis- 
turbed individuals frequently see a 
problem and run. They refuse to 
discipline themselves or to assume 
the normal responsibilities of life. 
Often they attempt to live as per- 
petual children, and if they marry, 
they live as child-wives and child- 
husbands. If they can literally run 
away from difficulties, they do so: 
to a new home, a new job, a new 
marriage, a new wardrobe. When 
they cannot actually run. they find 
numerous ways of refusing to assume 
life’s usual duties and obligations. 

15. Self-abasement and self-pun- 
ishment. As if all their other neu- 
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rotic traits were not bad enough, 
some disturbed persons literally try 
to punish themselves for their as- 
sumed sins—including the sin of be- 
ing neurotic. Starting with perfec- 
tionist assumptions that make them 
feel that they are wicked or inferior, 
these neurotics live up to their own 
false picture of themselves by doing 
things they think they should not do 
or by not doing things they think 
they should. 

Then, noting their own weakness 
or “badness,” they punish them- 
selves further by doing something 
weaker or meaner. This leads them 
to have still less self-confidence, 
thereby keeping the ball rolling 
steadily downhill. 

eee 

The basic causes of neurosis are 
not the unfortunate happenings, dan- 
gers, or frustrations that often beset 
our lives; they are, rather, our own 
unrealistic views about the way 
things are and the way they sup- 
posedly should or must be. 

When an individual experiences 
exceptional tension, despair, or anxi- 
ety, or when he has unusually rigid 
defenses and has to resort to para- 
noid thinking, extreme inertia, or 
other unusual escapes from reality, 
he is psychotic rather than neurotic. 
Psychotics are extremely disturbed 
persons who almost always need in- 
tensive professional treatment. 

But the great majority of troubled 
individuals are in the neurotic rather 
than the psychotic range. And, if 
these neurotics are understood and 
reacted to favorably, most of them 
can be helped considerably. 


From Colombia’s ancient mines come. . . 
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“EMERALDS— 


Treasures of the Andes 


by Ted Morello 


Condensed from Nature Magazine 


INCE Cleopatra’s jewelers carved 

her likeness on the green crystals 
of Nubia, emeralds have hypnotized 
gem lovers the world over. Nero is 
said to have watched the barbaric 
Colosseum games through an emer- 
ald monocle. Ivan the Terrible com- 
pared the stone to the rainbow. 
Empress Josephine, forsaken by Na- 
poleon, wore emeralds for a portrait 
“to represent the undying freshness 
of my grief.” 

But not even the Egyptian queen 
ever commanded gem treasures of 
the shade, size and flawlessness that 
flow from the deposits of Colombia, 
today’s only importance source of 
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fine emeralds. For 400 years the 
Muzo and Chivor emerald mines 
have poured matchless crystals into 
the world’s royal households, muse- 
ums and private collections. 

Today, the outpourings of these 
mines, and a few smaller deposits in 
the same region, amount to a world 
monopoly, jealously guarded by the 
Colombian government through its 
bank, the Banco de la Republica. 

Colombian production is distinc- 
tive in gem size and, most important, 
in quality. Size alone is of little im- 
portance in determining the value of 
a gem. The Patricia emerald, for ex- 
ample, is a giant 632-carat Chivor 
stone currently in the American Mu- 
seum of Natural History in New 
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York. As a specimen of the mineral’s 
crystallization, it is magnificent. But 
because of cracks and minute for- 
eign bodies in the mineral, the im- 
perfections most common in the em- 
erald, it is of relatively little value as 
a gem stone. 

An even larger but comparatively 
worthless emerald was discovered re- 
cently in northern Transvaal. News 
reports from South Africa originally 
placed estimates of the 24,000-carat 
stone’s value as high as $15 million. 
When it arrived in New York, Harry 
Winston, among the country’s lead- 
ing appraisers, took one look and lost 
interest. 

“Tt probably is worth a few thou- 
sand dollars,” he conceded. “But 
mainly, it would make a fine door- 
stop.” 

Emeralds are mined sporadically 
in regions outside Colombia: South 
Africa, Brazil, the Urals, the Tyrols, 
India. Although these areas have 
contributed some first-rate gems, the 
yield is more usually marred by an 
unevenness of color, foreign parti- 
cles, or a network of tiny cracks. 

To the expert, an emerald—rivaled 
only by the gem ruby as the most 
precious of jewels—is judged by its 
transparency, its freedom from flaws, 
its evenness of color and its deep. in- 
tense shade of green. Against these 
standards Colombia’s output, both in 
size and percentage of fine stones to 
total production, is undisputably the 
finest in the world. 

A flawless stone—one that shows 
no imperfection under 10-power 
magnification—is rare, and regularly 
commands three to four times the 
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price of a comparable diamond. 
Dewey Sullivan, a Fifth Avenue jew- 
eler in New York, recalls that a 
3-carat emerald sold for $18,000— 
“and during the depression, at that.” 
And Francis P. Pace, president of 
Chivor Emerald Mines, Inc., which 
owns Quesada’s old workings, tells 
of a 13-carat stone that brought 
$10,000 a carat! 

In the days of the Spanish Con- 
quest, legend had it that emeralds 
were the gallstones of dragons, or 
that they came from the bellies of 
green boas. Garcillasso de la Vega, 
a Conquest chronicler, theorized that 
the emerald grew, potatolike, in the 
ground, “ripening” from a colorless 
crystal to green upon exposure to the 
sun. One specimen found in Peru, he 
said, was partly colorless and partly 
green, like a half-ripe fruit. 

Actually, emerald is a variety of 
the mineral beryl—a beryllium-alu- 
minum silicate—and owes its color 
to chromium, an impurity present in 
varying amounts during formation, 
but not essential to the mineral it- 
self. As beryl, emerald is chemically 
identical with other stones that rank 
as merely semi-precious—the bluish- 
green aquamarine, red-tinted mor- 
ganite, yellowish golden beryl and 
colorless goshenite. 

Emeralds occurring in the same 
deposit may range from almost 
opaque to those with only the merest 
tint of green, depending on the 
amount of chromium present at the 
time of crystallization. On this basis, 
one can forgive Garcilasso his “ripen- 
ing” postulate. 

Explaining emerald formation in 
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less romantic terms than the old 
chronicler’s, Dr. Rafael A. Domin- 
guez, chief of the Colombian Minis- 
try of Mines’ fiscal section, says: 

“The mineralizing solution was 
formed at temperatures below 575 
degrees Centigrade. Pressure forced 
the solution through faults and frac- 
tures of the sedimentary strata. The 
solution’s gaseous elements reached 
the upper veins of the stratum, crys- 
tallizing into emerald and associated 
minerals under special conditions of 
time, temperature and pressure.” 

Considering the continent-long ex- 
tent of the Andes, it is a major geo- 
logical quirk that these ‘‘special con- 
ditions” should have prevailed only 
in the compact Chivor-Muzo region. 
Yet, intensive prospecting has failed 
to turn up deposits elsewhere in the 
mountain chain. 

Chivor lies 100 miles northeast of 
Bogota, a chilly 9,000 feet high 
amid gaping canyons and towering 
peaks. The Muzo mines, some 65 
miles north of the capital, are at the 
2,600-foot level in the stifling tropi- 
cal forests on the Carare-Minero 
River. 

Production methods today are 
essentially the same as those em- 
ployed by the Chibcha Indians, with 
refinements introduced by the Span- 
iards. Tunneling, the older of the two 
mining methods, has been practiced 
intermittently. However, step-cut- 
ting, or terracing, is favored as being 
cheaper and more efficient; for em- 
eralds occur so irregularly in a for- 
mation that drifts are likely to pass 
within inches of a rich pocket with- 
out indicating its presence. 
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In step-cutting, a hillside first is 
stripped of forest. Indian workers 
attack the slope with hoes and crow- 
bars, carving into the hillside steps 
from 55 to 165 yards long, 17 to 22 
yards wide, and a vard deep, depend- 
ing on the topography and terrain. 
The debris is spilled to the foot of 
the terrace, to be washed away by 
floods released periodically from a 
reservoir above. The miners cut back 
the steps, probing for crystals as they 
go, until the emerald-bearing layer 
has been completely stripped away. 

The emeralds themselves occur be- 
tween thin layers of soft, black shale 
and shaly limestone that lie atop one 
another like warped pancakes, 2 to 
5 centimeters thick. These layers 
are crossed at random by veins of 
calcite and accessory minerals, in- 
cluding emerald. Such veins — the 
emerald pockets, or shoots — range 
from less than a centimeter to more 
than 60 centimeters in thickness, de- 
pending on the degree to which the 
veins are flexed, contorted or rup- 
tured. Each pocket may yield from 
a few to several hundred emeralds, 
or varying size and quality. 

Colombia’s production of emeralds 
does not consist entirely of gem 
stones. Mr. Sullivan relates that, as 
a buyer, he purchased 300.000 carats 
of rough emeralds in 1946 from the 
Banco de la Republica. The entire 
lot yielded fewer than 250 carats of 
really fine stones of three carats or 
more. Large, superfine stones are so 
rare, and in such demand. that they 
seldom are offered across the counter. 
Instead, they are sold with the 
trade’s traditional secrecy regarding 


1958 


price and purchaser, in direct nego- 
tiations with private collectors. 

The question of genuine versus 
imitation emeralds is one of long 
standing. In antiquity, the word for 
emerald covered virtually any trans- 
parent green stone, thus accounting 
for some incredible tales. The 2nd- 
century Greek writer Lucian, for ex- 
ample, asserted in his True History 
that the walls of the Gem City of the 
Tsland of the Blessed were of emer- 
ald. And Herodotus tells of the em- 
erald pillars of Hercules’s temple. 

Present-day concern with imita- 
tions is not always so honest. José 
Orjuela, a Colombian familiar with 
the illicit emerald trade. once warned 
an American friend in Bogota: “A 
tourist should know emeralds well 
before attempting to buy contraband 
stones. Many convincing ‘gems’ of- 
fered here are paste imitations made 
in the United States.” 

Chemists have long sought na- 
ture’s secret of the emerald. The 
most successful is Carroll F. Chat- 
ham, a San Francisco research chem- 
ist, who has synthesized emeralds 
that are chemically identical with the 
natural stone. By a process so secret 
that he refuses to have it patented, 
Chatham “grows” in an aqueous so- 
lution something more than 60.000 
carats a vear. Of the total. roughly 
half are of low quality. 40 percent 
are of medium grade and the remain- 
der are fine stones, retailing at be- 
tween $90 and $120 a carat. 

However, the largest flawless 
stones weigh no more than 2 carats. 
Among jewelers anything below 3 
carats is considered small. Chatham 
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stones are almost indistinguishable 
from natural emeralds. But heated 
to incandescence a Chatham will not 
crack; a natural emerald will. 

Despite the unanimity of opinion 
concerning Colombian emerald excel- 
lence, an old and continuing debate 
surrounds the relative merits of 
Muzo and Chivor gems. Whatever 
difference may exist appears to cen- 
ter about the relative perfection of 
color and the degree of “fire.” Muzo 
claims to excel in the first attribute, 
and Chivor in the second. 

The argument is largely meaning- 
less. So far as color is concerned, 
once a degree of excellence is attained 
the “perfection” of a stone’s shade 
depends less on the gem than on the 
observer’s taste. “Fire,” conveying 
what in a diamond is called ‘“bril- 
liance.” is likewise an unsubstantial 
factor, since emerald is mineralogi- 
cally weakly refractive, and hence 
almost wholly lacking in sparkle. 

Tt is the color. rather than the fire, 
that makes the emerald so desirable, 
and the finer crystals are fashioned 
for their mountings by the method 
known to the gem-cutting trade as 
the step, trap or emerald cut, where- 
by the shining facets make long in- 
clined planes around the sides of the 
stone. This tvpe of cut. adapted not 
only to the emerald but to other 
stones of deep or rich colors, dates 
back to early times, and the gem 
cutters of antiquity were well aware 
of its merits. While a diamond fan- 
cier is hypnotized by refracted light 
accentuated by multifacet cutting, 
an emerald lover looks into the cool, 
restful green of his favorite stone. 


Researchers are busily prob- 
ing the problems involved in 
sending humans into space 


TESTING TOMORROW'S SPACE PIONEERS 


by William G. Smith 


Condensed from The Wall Street Journal 


NY DAY Now, a blond, 23-year- 

old airman from the Bronx, 

N. Y., will angle his 6-foot, 180- 

pound frame into a round, steel con- 

traption and “ascend into outer 
space” for a week. 

His craft won’t be spacious; it 
measures about 4 feet across. Neither 
will it be sleek; it looks, in fact, much 
like an ordinary coal furnace. And 
it won’t ever get off the ground, for 
it hunches unmovable in the base- 


The Wall Street Journal (Dec. 4, °57), 44 
Broad St., New York, N. Y. 
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ment of a laboratory at the Air Force 
School of Aviation Medicine at Ran- 
dolph Field near San Antonio, Tex. 
Yet many of the conditions that 
man might encounter in a craft rock- 
eting through space can be simulated 
in this experimental space cabin. 
Though small, it carries its own oxy- 
gen supply, air circulation system 
and various control instruments. 
The reactions—physical and men- 
tal — of Airman First-Class Donald 
G. Farrell to varying oxygen and 
temperature conditions and to the 
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isolation will be continuously checked 
during his week-long confinement— 
slated to be the longest yet at- 
tempted. The record stay in the 
cabin to date is 26 hours. 

Airman Farrell’s grueling test will 
be merely a routine exercise in space 
medicine research—a relatively new 
science that seeks to determine how 
much punishment earthbound man 
can withstand if and when ships are 
made to blast him into space and 
return him safely. Aircraft manu- 
facturers must know the bounds of 
bodily tolerance before they can 
build living quarters for men in space 
vehicles. 

At this point, the Air Force, which 
is carrying on much of the nation’s 
space medicine research, isn’t saying 
whether it has any specific project 
under way to hustle humans into 
space. But a growing number of 
space scientists, including some in 
the military services, are predicting 
manned spaceflights by as early as 
1962. 

Before any ship with humans 
aboard can be blasted into space, 
much still has to be learned about 
rocket construction techniques as 
well as conditions beyond the earth’s 
atmosphere. 

Much of the Air Force’s activity 
in space rocketry is, of necessity, 
shrouded in secrecy. But visits with 
researchers at the school at Ran- 
dolph Field and at Holloman Air 
Force Base at Alamogordo, N. Mex., 
underscore these points: 

The Air Force believes it has 
learned enough about man’s require- 
ments for space survival to begin 
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huddling with engineers on the ac- 
tual design of spacecraft. Prelimi- 
nary consultations have begun. 

Money for space medicine re- 
search, limited up to now, is likely 
to be increased in the months ahead 
—portending stepped-up research 
activity in this field. 

There’s no precise line, of course, 
where the earth’s atmosphere ends 
and “outer space” begins. Most 
authorities agree, however, that tech- 
nically the last traces of gas in the 
earth’s atmosphere extend upward to 
about 190 miles. As far as is known, 
only Laika, the dog in Russia’s Sput- 
nik II, has gone beyond the earth’s 
atmosphere; U. S. researchers have 
sent up other animals in balloons as 
high as 15 miles or so and brought 
them back alive. And last August, 
Air Force Maj. David Simons 
reached a record height of nearly 20 
miles in a balloon, above 99 percent 
of the earth’s atmosphere. 

At such heights, of course, prob- 
lems for human beings multiply. 
Dangers include cosmic radiation, 
which scientists say might induce 
such slow-starting diseases as leuke- 
mia and cancer; lack of oxygen; ex- 
treme heat and cold; extreme out- 
ward pressures on the vehicle because 
of the space vacuum; intense feelings 
of loneliness; and the curious state 
of weightlessness, which may have 
important psychological effects. 

Much space medical investigation 
must be done —probably a large part 
of it with animals in balloons and 
rockets — before the first American 
ever reaches outer space. Humans 
will be subjected to rigorous indoc- 
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trination on the ground, testing all 
sorts of space survival equipment 
and spending long periods of the 
time under simulated spaceflight 
conditions. 

Initial spaceflights by animals 
from the U.S. probably will be short. 
perhaps only a few hours or days, 
and probably would be in earth-cir- 
cling satellites. The main purpose 
would be to take readings by radio 
signals of such bodily functions as 
pulse, breathing, brain and heart ac- 
tivity and digestion—similar to those 
apparently taken by the Russians 
with Laika. 

The first human flights around the 
earth probably will be only a few 
hours’ long to test body reactions, 
scientists indicate. The first Amer- 
ican to orbit in space is expected to 
be a medical doctor. He may also be 
a pilot. This, experts explain, would 
be to give him added assurance of 
being able to guide his vehicle back 
to earth without mishap—assuming, 
of course, it would require human 
control. 

Later, researchers say, ships would 
be designed to carry crews of three 
or more. After sufficient data is 
gathered on satellite travel, scien- 
tists would then tackle the more chal- 
lenging job of travel to other planets. 

In the meantime, researchers both 
in and out of government are busily 
probing the practical problems in- 
volved in sending humans into space. 
A tour of facilities at Randolph Field 
and Holloman, and talks with top 
industry and Air Force officials. shed 
light on the nature of these activities. 

At Randolph Field, about 40 Air 
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Force men, some of them pilots, have 
volunteered in the past year to stay 
cooped up inside the School of Avia- 
tion Medicine’s space cabin for per- 
iods ranging from 30 minutes to 26 
hours, reports Lt. Col. George Stein- 
kamp, head of the school’s depart- 
ment of space medicine, set up in 
1947. 

Airman Farrell is not one of the 
regular volunteers; he works as an 
accountant in the base comptroller’s 
office. But he had been spending 
spare time around the school. When 
he heard that officials were looking 
for volunteers, he volunteered. The 
young man possesses no unusual 
physical qualifications, Air Force 
people say. 

The space cabin is located in a 
basement room crammed with four 
other gleaming, silver-painted train- 
ers. Two are long, cylindrically- 
shaped pressure chambers, not con- 
nected with space experiments, where 
pilots and flight surgeons are “‘shot”’ 
to simulated high altitudes to prac- 
tice use of oxygen breathing equip- 
ment. Nearby are two smaller ones 
designed for studying altitude’s ef- 
fects on dogs and other animals. 

In an adjoining room is a third 
animal trainer. Peek through a port- 
hole and you see two dogs in cages, 
looking none the worse for wear at 
an “altitude” of about 3.5 miles. 
“They've been in there two weeks,” 
explains a technician. ‘“‘We’re try- 
ing to find out what happens at that 
altitude to the formation of red blood 
cells.” 

Next to the sealed space cabin, Dr. 
Steinkamp relates: “Most of our 
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space tests have been short in dura- 
tion. We’re trying to simulate many 
of the emergencies that might occur 
inside a cabin in space. For instance, 
we might fill the cabin with 30 per- 
cent or 40 percent oxygen — way 
above what usually is in the atmos- 
phere (normal content on the ground 
is around 21 percent )—and see what 
happens to a man’s pulse or respira- 
tion.” 

Electrodes, including those of an 
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radar screen, several dials register- 
ing air speed, rate of climb and 
the like, and a series of lights and 
switches, Pilots will be briefed about 
what to do if certain lights come on. 
This will indicate a specific ‘“‘emer- 
gency” or malfunction, such as loss 
of oxygen. They'll also “navigate” 
by means of the radar and flight 
charts. 

“We plan to correlate man’s abil- 
ity to solve these problems with read- 


electrocardiograph, are 
attached to a subject’s 
ankles and wrists to 
measure pulse beat, fre- 
quency and depth of 
breathing, heart activ- 
ity and the like. Tem- 
perature at about a half 
dozen places in the 


@ The final test of science is 
not whether its accomplish- 
ments add to our comfort, 
knowledge and power, but 
whether it adds to our dig- 
nity as men, our sense of 
truth and beauty. It is a test 
science cannot pass alone 
and unaided.—David Sarnoff 


ings on his body func- 
tions and conditions in- 
side the cabin,” says 
Dr. Steinkamp. 

“We'll do such things 
as boosting oxygen con- 
tent above normal—or 
putting temperatures or 
humidity outside — of 


cabin is recorded. Tech- 

nicians also keep track of such things 
as humidity and carbon dioxide 
content. 

For Airman Farrell’s test, certain 
accommodations not possible in real 
flight will be made. Special food, ex- 
cluding a lot of bulk, will be passed 
to him from the outside; body wastes 
likewise will be passed out through 
containers. He will not be able to 
move about much; his “rest” will 
come from propping his feet up on 
a kind of rack. 

To emphasize the need for alert- 
ness, spacemen in the trainer are re- 
quired to solve “problems” on an 
electronic device resembling a large 
short-wave radio. On the face of this 
30-inch-long steel cabinet — which 
will sit right in front of trainees in 
their cramped quarters—are a small 


comfort limits—to see 
what they do to his problem-solving, 
or ability to make fast decisions. So 
far, we’ve found that the tempera- 
ture range for maximum efficiency is 
between 60 and 90 degrees, while 
humidity should stay from 40 per- 
cent to 60 percent.” 

Similar experiments on human and 
equipment tolerances under space 
conditions are going on in private 
industry, too, researchers note. For 
example, North American Aviation. 
Inc., sometime this year plans to 
test-fly the X-15, a rocket-propelled 
high-altitude research plane said un- 
officially to be capable of a maximum 
altitude of 100 miles and a top speed 
of 4.000 miles an hour, 

Scott Crossfield, North American 
pilot who will test-fly the craft, al- 
ready is undergoing stiff physical 
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conditioning. For instance, he’s been 
whirled at extremely high speeds in 
a centrifuge to see how violent a 
movement he can take before he 
blacks out. 

In Beverly Hills, Calif., at Litton 
Industries’ high vacuum laboratory, 
Dr. Sigfried Hansen, the company’s 
technical director of research, re- 
cently spent 4-1/2 hours at a simu- 
lated altitude of 90 miles in a space 
test chamber. 

At the Aero-Medical Field Lab- 
oratory at Holloman, which squats 
in a desert between the Sacramento 
and San Andres Mountains about 85 
miles north of El Paso and 40 miles 
southeast of the site of the first 
A-bomb blast in 1945, more than 70 
plastic balloons bearing monkeys, 
guinea pigs and mice have been sent 
to heights of up to 25 miles. Many 
of the flights have been to test for 
cosmic radiation. 

The lab sits inside a barbed-wire 
fence in an isolated area in the north- 
ern part of the sprawling base. The 
first of four neat, yellow wooden 
buildings houses a workshop. In- 
side, enlisted men in green fatigues 
tinker with radios, tape recorders 
and other intricate gear they pack, 
along with animals, inside plastic 
balloon gondolas which are about 3 
feet in diameter and are shaped like 
salad bowls. Stroll around and you 
hear the barking of chimpanzees or 
the chattering of monkeys. Outside 
another building, two black bears in 
cages calmly lick their paws. All the 
animals are used for one experiment 
or another. 

In one radiation experiment, for 
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example, crews from Holloman sent 
two Java monkeys to over 17 miles in 
a balloon for 62 hours from northern 
Michigan (cosmic ray “hits” are 
more intense in northern latitudes). 

Electronic ground controls ripped 
a panel from the balloon and released 
a parachute that brought the mon- 
keys, a small tape recorder and other 
equipment, back to earth. 

After a series of physical exami- 
nations and behavior tests, the mon- 
keys showed no ill effects from cos- 
mic rays, according to Maj. Simons, 
chief of the laboratory’s space biol- 
ogy branch. 

The only harm from cosmic radia- 
tion observed thus far has been a 
graying of the hair of some mice and 
rats, reports Dr. Simons, a tall, 35- 
year-old, scholarly-looking man. 

Colonel John Stapp, head of the 
field laboratory at Holloman, reports 
he intends to send an animal, prob- 
ably a rhesus monkey, to nearly 80 
miles in a balloon for possibly a 
week, to get one more experience 
with cosmic radiation. 

Doctors Stapp and Simons, both 
physicians, already have gained 
some measure of fame as space 
medicine pioneers. Dr. Stapp rode a 
rocket-propelled sled to a speed of 
632 mph three years ago. He was 
testing how much strain a man can 
stand when accelerating or deceler- 
ating to or from high speeds—some- 
thing a space flier would experience. 
Dr. Simons was crammed into a 
sealed capsule about the size of a 
telephone booth when he rode his 
balloon to a record height and re- 
mained aloft over 32 hours. 
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One vitally important outer space 
phenomenon the balloon experiment 
didn’t permit Maj. Simons to experi- 
ence was weightlessness. 

This occurs when the centrifugal 
force of a satellite spinning around 
the earth offsets the earth’s gravita- 
tional pull — making anyone inside 
seem to weigh nothing. It’s roughly 
akin to the sensation you get momen- 
tarily on a roller-coaster as it whizzes 
down one hill and up another. 

“The fact the Russian dog seemed 
to survive weightlessness with few 
apparent ill effects is encouraging,” 
remarks Dr. Stapp. “It has con- 
firmed a belief we already had that 
weightlessness does no appreciable 
harm to the body.” But, concede 
other Air Force men, humans still 
need to be subjected to this sensa- 
tion for longer periods than previ- 
ously to study the possible side ef- 
fects it may have. 

At Randolph Field, more than 
2,000 separate states of weightless- 
ness have been produced in the last 
year or so on around 100 volunteer 
subjects—many of them Air Force 
enlisted men—by flying an F-94 jet 
fighter in a roller-coaster-like ma- 
neuver. The weightless state occurs 
for around 30 or 40 seconds at the 
top or bottom of what scientists call 
a “parabolic arc.” 

Major Herbert Stallings, a boyish, 
athletically-built pilot who occasion- 
ally likes to joke about being a 
“space pilot,” has been at the con- 
trols on most of the tests. 

“Personally, I like the feeling,” 
he says. “It’s a lot like the brief but 
pleasant sensation you get when you 
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drive along a highway and suddenly 
hit a dip in the road.” 

Essentially, the aim of space medi- 
cine is to aid aircraft makers in creat- 
ing, as closely as possible, the same 
atmospheric conditions for humans 
in space that prevail on the ground. 
Researchers have found that to do 
this would, first of all, involve use of 
a tightly sealed cabin. This would be 
far different from the pressurized 
cabin in present commercial airliners, 
where outside air is compressed and 
pumped inside to simulate lower alti- 
tudes at which breathing is easier. 

It’s been determined that begin- 
ning as low as about 15 miles, the air 
is so thin that the equipment to com- 
press it would be too expensive and 
cumbersome to be practical. And in 
outer space, of course, there would 
be practically no air to compress. 

But the sealed cabin poses prob- 
lems, too. For one thing, it would 
require its own supply of oxygen and 
other gases, plus equipment to regu- 
late their flow. 

It also would need a system to get 
rid of the carbon dioxide, constantly 
exhaled by humans, to avoid death 
by suffocation. In his halloon, Dr. 
Simons did this chemically by using 
a block of soda lime, which absorbs 
carbon dioxide out of the air. 

He says this system might be prac- 
tical on short flights. But for ex- 
tended trips of perhaps several 
weeks, a system to continually re- 
move the carbon dioxide and reman- 
ufacture oxygen may be needed to 
avoid carrying bulky supplies of 
oxygen in tanks or bottles. 

One solution, researchers note, 
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might be to carry aloft some kind of 
plant which in its normal growth 
cycle takes in carbon dioxide and 
gives off oxygen. The Air Force is 
now experimenting with algae, a 
fresh water plant which “might fur- 
nish the means for an ideal situation 
—man in space with earth plant life 
right with him,” according to Dr. 
Hubertus Strughold, space medicine 
consultant for the School of Aviation 
Medicine. The algae might also 
serve as a food for spacefliers. 

To get an idea of how rugged 
spaceflight training may prove to be, 
listen to what Dr. Simons did to pre- 
pare himself for his balloon trip to 
20 miles up last summer. First he 
spent two 24-hour periods inside the 
capsule on the ground at Holloman, 
and another 24-hour stretch while 
the capsule was inside a pressure 
chamber at Wright-Patterson Field 
at Dayton, Ohio — where the Air 
Force develops such equipment as 
pressure suits. 

In the chamber, Dr. Simons was 
raised to a simulated height of about 
16 miles. Later he made a practice 
parachute jump from about 2 miles 
and underwent 20 hours of training 
to qualify as a balloon pilot. 

Doctor Simons leans back in his 
chair at the Holloman lab and closes 
his eyes tightly. 

“During those long hours of train- 
ing in the capsule, I tried to over- 
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come fatigue and agitation at being 
cooped up in an enclosed place by 
constantly monitoring my _ instru- 
ments—something I knew I’d have 
to do on the actual flight. Fatigue 
naturally was a problem, but it’s 
something a man will just have to 
adjust himself to.” 

He continues: “On the flight, I 
often had to force myself to think— 
it was a tremendous effort. I took 
frequent cat naps. One thing I had 
to fight was what you might call a 
loss of initiative, resulting mainly 
from tiredness and a feeling of com- 
plete isolation from earth.” 

The experts emphasize that human 
space travel depends on development 
of missiles capable of being slowed 
down so they can re-enter the earth’s 
atmosphere. The slowdown is neces- 
sary because humans would not be 
able to withstand the immense heat 
and impact when the ship hit the 
denser atmosphere. 

The heat and impact problems, 
though important, are not as crucial 
in an unmanned missile. But even 
though these uncertainties — and 
many others, too — hang over their 
heads, most space medicine men talk 
optimistically about human space- 
flight in the not-too-distant future. 

“Much of the basic research has 
been done,” declares Col. Stapp. 
“Now,” he says, “it’s time to begin 
applying it.” 


A LANGUAGE must grow or die. Shakespeare managed to write 
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with a vocabulary of 15,000 words. Today the language of Eng- 
land, America and other English-speaking lands embraces 600,000 
words, and is growing daily. 


—Walter Monfried in The Milwaukee Journal 


An expert gives gardeners some 


timely tips on the use of ... 


MIRACLE 


by Samuel Johnson 


Condensed from The Flower Grower 


ERANIUMS that bloom earlier 
with larger flowers that last 
longer, seeds that pop out of the 
ground faster, delphiniums that 
bloom the first year like annuals— 
all these can be yours when you use 
the new plant-growth stimulant, gib- 
berellin. 

African violets treated with gib- 
berellin [gibberellic acid, see Sct- 
ENCE Dicest, April, *57| display 
their flowers on longer stems. Spray 
every few days until results are no- 
ticed; as soon as the plant responds, 
cease application. 

On young petunia plants two or 
three applications make them grow 
faster and bloom earlier. Since gib- 
berellin is no substitute for fertilizer, 
plants should be given generous ap- 
plications of fertilizer and water. 

Speeding seed germination is one 
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of the most important uses for gib- 
berellin. The difference is most no- 
ticeable when seeds are planted 
during cold, wet weather. 

For instance, peas often encounter 
unfavorable germination conditions 
when planted in late winter or early 
spring. But treat them with gibber- 
ellin before planting and they come 
up in much less time. A light but 
thorough coverage from an aerosol 
type of sprayer is a convenient meth- 
od of application. A thin film of gib- 
berellin is left on the surface of each 
seed. 

Research and tests to date show 
that the material is compatible with 
commonly used insecticides and fun- 
gicides often applied to protect the 
seeds from diseases. 

In addition to increasing speed of 
germ‘nation. gibberellin causes most 
seedlings to grow taller. This differ- 
ence in seedling height is apparent 
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HARMLESS TO HUMANS 


THE FARMER who may use gibberellic 
acid to speed up plant growth and the 
consumer who eats gibberellic acid- 
treated foods need not worry about 
being poisoned by the substance. 

A team of scientists at the Merck 
Institute for Therapeutic Research, West 
Point, Pa., has found that gibberellic 
acid is “relatively harmless” when ad- 
ministered orally, by injection, by in- 
halation or when applied to a part of 
the body such as the eye. The scientists 
experimented with white rats, rabbits 
and cultures of rhesus monkey cells. 

Considering that the growth-promot- 
ing substance is so powerful it may be 
used successfully in amounts that leave 
no residue on plants, the scientists find 
its low toxicity remarkable. 

Harold M. Peck, Samuel E. McKinney, 
Alfred Tyteil and Bruce B. Byham re- 
ported their research in Science. 


for several weeks following emer- 
gence. Earlier germination helps 


avoid the adverse effect of soil crust- 
ing; and taller early growth permits 
earlier weeding. 

Soaking bulbs in a solution of gib- 
berellin substitutes for the chilling 
period so that vou can dig bulbs. 
treat them. and replant them all at 
one time-——a boon to gardeners in 
the warmer climates. In some cases 
this means you can pick flowers 
months ahead of time. 

This is in contrast to the norma! 
practice of digging the bulbs. storing 
them at cold temperatures and re- 
planting in spring. Most bulbs initi- 
ate flower buds in the late summer, 
but further development of the 
flower depends on an adequate chill- 
ing period, without which the flower 
stalk will not elongate when spring 
arrives. 
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Treated delphiniums and fox- 
vloves bloom the first season; they 
ordinarily require two seasons. This 
transformation to an annual flower- 
ing habit is a highly desirable char- 
acteristic. Canterbury bell is. another 
example of a biennial that will flower 
the first season when treated at 
weekly intervals until the flower 
stalks are well established. 

The life of some cut flowers may 
be extended several days if a small 
amount of gibberellin is added to the 
water in which the flower is placed. 
A 1- or 2-second burst from an aero- 
sol bomb into a medium-sized flower 
container should be sufficient. If re- 
sults are not apparent, increase the 
dosage gradually on each succeeding 
bouquet until a difference can be 
detected. It is well to have an un- 
treated bouquet available for com- 
parison. 

In summary, look to gibberellin to 
stimulate new growth or the rate of 
erowth. The material accelerates 
blooming and improves the size and 
quality of many flowers. Susceptible 
plants usually respond within ten 
days. Other less susceptible plants 
require regular weekly applications. 
Seme plants do not seem to respond 
at all. When vou don’t see any re- 
sponse within a couple of weeks, re- 
peat the application, 

Since a number of different formu- 
lations are available. follow the di- 
rections on the container. The use 
Reina ai Rain peda ne epi 
_ SAMvEI. JorNson is an assistant pro- 
fessor of plant physiology at Texas Agri- 
cultural and Mechanical College and has 


been active in ‘research on gibberellin, 
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of the gibberellin aerosol bomb has 
been discussed in this article. Gib- 
berellin is also available in other 
forms, including tablets and pow- 
ders. The strength of the formula- 
tions in aerosols and tablets may 
vary among brands. When used as 
directed on the package the mate- 
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rial is considered non-toxic and 
leaves no hazardous residue. 

These are but some of the reasons 
why many scientists say the devel- 
opment of gibberellin is the most im- 
portant single chemical discovery of 
the past quarter century. Try it 
yourself and see. 
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Range of Radio Telescopes May Be Extended Ten Times 


AN AMPLIFIER which may extend the 
range of radio telescopes ten times far- 
ther out among the galaxies has been 
developed in the Gordon McKay Lab- 
oratory of Applied Science at Harvard. 

This device, which may enable man 
to “hear” the radiation from hydrogen 
clouds in galaxies beyond the range of 
any present instruments, was recently 
operated in a laboratory test. Scientists 
believe that the device will allow detec- 
tion of signals 1/1,000th as strong as 
can be observed now. 

Its potential applications include cer- 
tain radar systems as well as the re- 
search field of radio astronomy. 

The “three-level solid state maser” 
(for Microwave Amplification by Stim- 
ulated Emission of Radiation) was de- 
veloped by a Harvard research team. 

The new device, it is predicted, would 
enable radio telescopes to reach out into 
the universe as far as, or farther than, 
the best optical instruments. A maser- 
equipped telescope should provide a 
test of cosmological theories (such as 
the theory of the expanding universe) 
“better than any other present means,” 
and should be able to confirm or deny 


the existence of hydrogen gas between 
the galaxies, now only suspected. 

The maser is an ingenious device 
which provides amplification by redis- 
tributing the magnetic moments of the 
electrons inside a crystal. The Harvard 
maser is not the first one, but it is the 
first to run successfully in the 21-centi- 
meter wavelength band—the frequency 
of emission from interstellar hydrogen. 

The term maser was coined in 1954 
by Columbia University Prof. C. H. 
Townes who first proposed and success- 
fully constructed amplifiers of this type, 
using a gas instead of a crystal for an 
operating medium. 

The heart of Harvard’s maser is a 
single crystal of potassium cobalticy- 
anide, with an intentionally introduced 
impurity of 1/2 of 1 percent of potas- 
sium chromicyanide. The crystal, about 
the size of the last joint of a man’s 
thumb, is kept by a bath of liquid heli- 
um at 2° Kelvin, a temperature only 
slightly above absolute zero. 

Electrons of the impurity in three 
discrete energy levels are used. Ampli- 
fication is gained by shifting electrons 
from level to level, within the crystal. 
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U.S. AND U.S.S.R. POPULATION 
GROWING AT THE SAME RATE 


The populations of both the 
United States and the Soviet Union 
are apparently growing at the same 
steady rate, with Russia expected to 
retain its present numbers lead, the 
Population Reference Bureau says. 

No one knows for sure how many 
Soviet citizens there are, not even 
the Kremlin. For this reason, the ex- 
perts’ eyes will be on the Russian 
census scheduled to begin in Janu- 
ary, 1959-—the first Soviet nose- 
counting in 20 years. 


Based on a recent official Soviet 
estimate, the Russian population of 
today is around 205 million; the 
U.S. population is about 172 million. 

A generation ago, birth rate trends 
in the U.S.S.R. and the U.S. were in 
opposite directions. In 1926, the 
Russian birth rate stood at nearly 
twice that of the U.S. Tt has since 
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declined to the point, in 1950, where 
it was only slightly higher than the 
U.S. rate. 

From 1950 through 1955, the rate 
of natural increase — the difference 
between the birth rate and the death 
rate—has been slightly higher for 
the U.S.S.R. than for the U.S. 

The bureau’s comparison of the 
two nations’ death rates shows fairly 
parallel downward trends in the post- 
war years due to medical advances. 
That Russia’s death rate in 1955 was 
lower than that of the U.S. can be at- 
tributed to the relatively younger 
population of the Soviet Union. 

The Russian death rate may actu- 
ally be greater than the figure given. 
In view of the relatively low level of 
living in many parts of the U.S.S.R., 
western population experts consider 
the Russian figure remarkable but 
not impossible. 


JOB CHANGES FOR OLDER WORKER 
CAN CAUSE MENTAL ILLNESS 

Job changes, or even promotions, 
for some older employees during the 
latter part of their careers may touch 
off serious cases of mental illness. 

Reports on 14 such cases were 
presented at a meeting of the New 
York division of the American Psy- 
chiatric Association by Dr. Eugene 
T. Hupalowsky and Dr. Alan A, 
McLean. 

The emotional reaction occurred 
in these men, whose average age was 
52 years, when an occupational 
change was made at a time that they 
were adjusting to some external 
stress or physical illness. 

Included in the study were men 
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from seven different companies. 
They were 41 to 64 years old and 
they averaged 27 years in the em- 
ployment of their companies. All 
had been severely incapacitated by 
their mental illness and all had ex- 
perienced a job change. 

There was a wide range of employ- 
ment, according to the New York 
Times. There were four engineers, 
five skilled workmen, an architect, a 
bank clerk and three executives. 

Most of the men appeared to have 
“pronounced feelings of depend- 
ency” toward their company, the 
study found. Some had developed 
prolonged and strong relationships 
with members of management and 
had looked upon them as “good 
father figures.” 

The occupational changes that 
triggered emotional reaction included 
retirement without an expected pre- 
retirement promotion and promotion 
to a position of higher responsibility. 
Four of the reactions were attrib- 
uted to promotions and five to a de- 
motion to a job of reduced status or 
income. A sudden change in super- 
vision on the same job apparently 
set off two incidents. 


MEN MORE HONEST THAN WOMEN 
SAY FINNISH RESEARCHERS 

Men are more honest than women, 
if only slightly, Finnish researchers 
have decided after a five-year study 
of Finland’s population. 

Tn the experiment, customers who 
made purchases in various stores 
throughout the country were given 
too much change, the overpayments 
ranging from about 25 cents to 
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$1.50. On the average, 58.4 percent 
returned this extra money. 

The men had the higher percent- 
age of honesty: almost 61 percent of 
them returned the money; nearly 56 
percent of the women did so. 


HOSPITAL PERSONNEL MOST 
CRITICAL OF HOSPITAL CARE 


People who feel they haven’t been 
well treated during a stay in the hos- 
pital are not nearly so critical of hos- 
pital practices as the people who 
work in the hospitals. 

In a survey made by the U. S. 
Public Health Service in cooperation 
with the American Hospital Associa- 
tion, hospital personnel reported 
three to four times as many unfilled 
patient needs as the patients them- 
selves noticed. The survey covered 
9,000 patients and 10,000 hospital 
administrators, doctors and nursing 
personnel in 60 hospitals, 


Both the patients and the person- 
nel complained about noise in rooms 
and corridors, cold food, the habit 
of awakening patients too early, and 
poor room ventilation. Hospital per- 
sonnel reported, too, that bookwork, 
housekeeping and feeding activities 
prevented them from _ spending 
enough time with patients. The 
average nurse, the survey reveals, 
spends 18 minutes with each patient 
during the day shift and 8 minutes 
during the night shift. > 
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WHO RULES THE JURY? 

You have been injured in a two- 
car collision. Now you are in court, 
facing a jury, seeking money to pay 
your medical bills. Whom on the jury 
must you convince of the justness of 
your cause? 

All the jurors, of course, but espe- 
cially those who in private life are 
business executives and professional 
men. It’s these men who will have 
much influence in determining the 
jury’s verdict, according to research 
conducted by Fred L. Strodtbeck, 
Rita M. James and Charles Haw- 
kins, of the University of Chicago. 


Reporting in the American Socio- 
logical Review, the researchers say 
they studied 49 juries, organized 
from the regular jury pools of Chi- 
cago and St. Louis courts. In a mock 
court setting the jurors heard a re- 
corded trial, like the one described 
above, then retired to deliberate 
while the researchers listened in. 

In various ways the executives and 
professional men, called the “pro- 
prietor” class by the researchers, 
showed they dominated other mem- 
bers of the jury (classified as clerical 
employees, skilled workers and semi- 
skilled or unskilled workers). 

In 18 of the 49 juries, the foreman 
selected was of the “proprietor” 
class, although this was far mere 
than could be expected from the 
number of jurors in this classifica- 
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tion. They also contributed more to 
the discussion of the case. In all oc- 
cupational classifications, the men 
out-talked the women. 

Significantly, the “proprietor” 
class’s pre-deliberation idea of what 
the verdict should be was often in 
agreement with the jury’s final deci- 
sion. Other occupational classes 
more often were in pre-deliberation 
disagreerment with the jury’s even- 
tual verdict. 

In_ pre-deliberation questioning, 
members of these other occupational 
groups also showed great respect for 
“proprietor’’ class jurors. Asked 
what occupational makeup they 
would like in juries if they or some 
member of their family were on trial, 
members of 28 juries most often 
picked the “proprietor” class. Mem- 
bers of 20 other juries, however, had 
a lower estimation of executives and 
professional men after jury delibera- 
tions. 

The researchers believe that “pro- 
prietor” class jurors are able to in- 
fluence their fellow members because 
the skills they use in their occupa- 
tions become potent forces in the 
workings of the jury. 


“PICTURE” OF LEARNING 
SEEN IN BRAIN WAVES 

Electrical impulses from the brain 
waves, for the first time, have drawn 
a “picture” of the learning process, 
reports Science Service. 

These developments in scientific 
“mind reading’ have occurred in 
brain experiments being carried out 
by Drs. Keith Killam and E. Roy 
John of the University of California 
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at Los Angeles School of Medicine. 

Cats were taught by a warning 
signal, either a flashing light or a 
clicker, to move so as to avoid an 
electric shock. 

This learning was accompanied by 
changes in brain waves emanating 
from certain brain areas. The waves 
were carried through permanent elec- 
trodes in the cat’s head and recorded 
by an EEG (electroencephalograph ) 
machine. A characteristic wave pat- 
tern preceded certain of the cat’s 
moves. 

Tranquilizers administered to the 
animals made them forget what they 
had learned about the light-clicker- 
shock relationship. Tranquilizers 
also erased the “trained” patterns of 
brain waves. They were replaced by 
patterns characteristic of untrained 
cats. 

As these drug effects wore off the 
cats again remembered what they 
had learned about the warning sig- 
nal, “Trained” electrical patterns 
also reappeared on the recordings. 


LOOK OUT FOR INFECTIOUS KIDS! 

Children introduce twice as many 
illnesses as the parents into the fam- 
ily, Dr. John H. Dingle, professor of 
preventive medicine, Western Re- 
serve University medical school, re- 
ports. 

Doctor Dingle based his statement 
on a study of 436 persons in 85 
Cleveland families for 9-1/2 years. 

The average person, he said, con- 
tracts 9.24 illnesses a year, but he 
pointed out that this rather high 
average is weighted by the high num- 
ber of illnesses of young children. 
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More than 60 percent of the ill- 
nesses were respiratory, and 95.4 
percent of these were the common 
cold or influenza, he said. Sixteen 
percent of the illnesses were attrib- 
uted to gastrointestinal disturbances, 
notes Scope Weekly, while commu- 
nicable diseases of childhood and 
noninfectious diseases accounted for 
20 percent. 


TODAY'S WORKER BETTER SCHOOLED 
THAN HIS COUNTERPART IN 1940 

The average American worker has 
completed 11.8 years of schooling, 
according to a survey conducted in 
1956, as compared with his less edu- 
cated counterpart of 1940 who had 
only 9.3 years. 


Behind this increase in education, 
says the U.S. Census Bureau (which 
made both studies), is the growing 
number of workers with a college 
education. In 1940 the bureau found 
that 13.4 percent had some college 
training and that 6.4 percent had 
been graduated. But in the 1956 sur- 
vey, figures for these two groups 
rose to 18 percent and 9 percent. 

The general level of workers’ edu- 
cation has also been raised, however. 
The number of workers whose 
schooling stopped after their first 
eight vears dropped from 39.4 per- 
cent in 1940 to 26.2 percent in 1956, 

Women workers showed a higher 
level of education than the men in 
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the 1956 study: the average woman 
worker had completed 12.1 years of 
school; the average man, 11.3 years. 

There apparently is some connec- 
tion between the level of education 
and employment. The 1956 survey 
showed that the unemployment rate 
ranged from 8 percent for those with 
the least education (average: 9-1/2 
years) to 1 percent for college grads. 


ENTER THE TEEN-AGE ROCKETEER 

With the gyrations of Sputniks I 
and II has come a new hobby for 
teen-agers. Across the country, 
youthful rocketeers and rocket-firing 
clubs have sprung up almost with 
missile speed. 
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A group such as the Austin, Minn., 
Rocket Society, ten youths ranging 
in age from 14 to 17 years old, is a 
- good example. The Austin rocketeers 
recently launched a mouse-bearing 
rocket to more than 1,000 feet. The 
mouse was killed, but the rocket 
achieved speeds of more than 221 
mph. 

Teen-age rocket interest is both 
encouraging and worrisome to par- 
ents, police, scientists and govern- 
ment officials. Rockets, at best, are 
tricky gadgets. Other than the ob- 
vious danger of explosions, high pow- 
ered fuels may give off toxic gases 
and set fires, and rockets may take 
unexpected, erratic courses. 

A high school science teacher was 
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killed and six of his students injured 
last year in Texas when their test 
rocket exploded without warning. 

Careful, qualified adult supervi- 
sion is needed. The American Rocket 
Society is planning to contact 17,000 
science clubs and high schools with 
offers to help teen-agers otganize 
rocket and missile clubs. In some 
areas, military missilemen have of- 
fered launching sites and supervision 
to youthful rocketeers. 


WE'RE LIVING 20 YEARS LONGER 

About 20 years have been added 
to the average lifetime of the Amer- 
ican people since the turn of the cen- 
tury. The expectation of life at birth 
on a nationwide basis has increased 
to 69-1/2 years. 

Figures from the National Office 
of Vital Statistics indicate that the 
chances for a white man of age 20 
surviving to age 65 increased from 
514 to 686 per 1,000 between 1900 
and 1955. 

At the same time, more than three- 
fourths of the men aged 50 may now 
expect to reach the normal retire- 
ment age of 65. The expected life- 
time of those reaching 65 also has 
been extended somewhat, the chances 
of living to age 75 having increased 
from 545 to 605 per 1,000. Further- 
more, the expected lifetime of men 
aged 75 is now fully 8 years. 

“The prospects of survival for fe- 
males have improved so much that 
women now have better than four 
chances in five of living to see 
all their children reach maturity,” 
Metropolitan Life Insurance Co, sta- 
tisticians point out. 
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by John W. Robinson 


Condensed from Science News Letter 


4 DruG that can kill in 60 seconds 
A is now being routinely injected 
into the human body to make surgi- 
cal operations safer than they have 
been in the past. 

The drug, and others like it, is 
known as a muscle relaxant. In non- 
medical terms, a muscle relaxant is 
a paralyzer. A surprisingly few drops 
of it in the blood stream will cause 
a normal man to collapse in a motion- 
less heap. He will still be able to 
think and feel, for this drug, though 
part of modern anesthesia, is not it- 
self anesthetic, but he will be power- 
less to even lift an eyelid. 

A few more drops and his dia- 
phragm, one of the last muscles to 
go, would slow down and stop and 
then breathing would be gone. 

Probably the best known of these 
paralyzers is curare, used for hun- 
dreds of years by South American 
head-hunters to tip their poisoned 
arrows. A synthetic drug is now be- 
ing used, however, that is even more 
instantly lethal than curare and 
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curare-like drugs. Its name is succin- 
ylcholine (SUCK-sin-ill KO-leen). 

“For modern surgery,” Dr. Joel B. 
Hoberman, chief of anesthesiology 
at Suburban Hospital, Bethesda, 
Md., explained, “succinylcholine 
does in seconds what it used to take 
ether anesthetic 10 to 15 minutes to 
do. It completely relaxes the muscles 
of the body so that the surgeon can 
do his job without having to fight 
them. This complete relaxation is a 
prime requirement of good surgery.” 

Before the relaxants came along, 
and when ether was the main surgi- 
cal anesthetic, this needed relaxation 
could be brought about in only one 
way. That was by putting the pa- 
tient so far “under” that not only 
was he asleep, but he was gassed to 
the point that even his breathing was 
beginning to fail. 

If muscles were too tight when the 
surgeon was ready, he would tell the 
anesthetist to “pour more on” until 
he got the degree of relaxation he 
wanted. 

The dangers of ether in the early 
days were those of time. It may take 
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ten minutes before the “surgical” 
stage of ether anesthesia is reached, 
so there was always the chance that 
the surgeon would go ahead too fast. 
The body would still be able to fight 
back, and a sudden shock—even as 
seemingly innocent as painting the 
skin with alcohol — could bring on 
sudden heart failure. 

With the development of quick- 
acting anesthetic drugs like Pento- 
thal, anesthesiology took a giant 
stride forward, but still the amount 
of relaxation depended on how heay- 
ily the patient was drugged. 

This has all been changed with the 
development of muscle relaxants like 
succinvI choline. 

Now, the amount of relaxation has 
little to do with the depth of anes- 
thesia. Only enough anesthesia is 
given to put the patient in a light 
sleep, and once this is done, the re- 
laxation is accomplished by succin- 
ylcholine. 

The relaxant is injected, drop by 
drop, until the surgeon has been 
given all the patient’s muscle relaxa- 
tion he needs. 

Before being wheeled into the op- 
erating room, today’s surgery case 
may get first a tranquilizing pill and 
then just enough of a narcotic to dis- 
solve his fear. Once on the operat- 
ing table, a needle is inserted into 
his arm which can carry both the an- 
esthetic and a slow drip from a 
marked bottle hanging over his head. 

A red warning sticker on the bot- 
tle indicates that succinylcholine has 
been added to the dextrose solution 
it contains. 

By controlling the number of 


DiGEST March 


drops per minute that enter the pa- 
tient’s blood stream, the anesthesi- 
ologist gives the surgeon the exact 
amount of relaxation needed: not too 
little, not too much. 

“For lung surgery, the drip rate 
has to be only one drop more per 
second than is needed for simple ap- 
pendectomy,” Dr. Hoberman said. 

The great value of succinylcholine 
is that it works extremely fast and 
disappears from the blood with the 
same speed. After a s:ngle injection 
of it, complete relaxation occurs in 
about one minute, lasts for another 
two, and then is followed by rapid 
recovery within the next few min- 
utes. A continuous drip is used to 
prolong the action for as long as 
needed. 

What the drug does in the body is 
not fully understood, just as the ac- 
tion of ether is not yet completely 
known. It is known, though, that 
the drug acts on the spots in the body 
where the nerves attach to the mus- 
cles. 

These areas are known as myo- 
neural junctions. Here electrical 
impulses traveling down the nerve 
pass across and stimulate the mus- 
cle. Technically, succinylcholine is 
known as a depolarizing agent be- 
cause it causes a change in the elec- 
trical polarity of the muscle fibers. 
As a result of this change, the mus- 
cles receive no nervous stimulation 
and paralysis results. 

Luckily, the drug does not par- 
alyze all muscles. for if it affected 
heart muscle in the same way it 
would ceuse instant death. Its effects 
are limited to most of the striated 
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muscles, those attached to the bones. 

Succinylcholine has an important 
advantage over curare and curare- 
like drugs in that it will easily relax 
throat muscles. 

The larynx remains tense even 
after a person has been put to sleep 
with Pentothal. In fact, Pentothal 
seems almost to sensitize the laryn- 
geal muscles so that any irritation 
may set off a spasm of the vocal 
cords. This tendency can be coun- 
teracted by giving other drugs be- 
fore Pentothal, but once in a while 


Vernal Equinox Was 


THIS MONTH’s most welcome astro- 
nomical event, the vernal equinox that 
marks the official beginning of spring 
in the Northern Hemisphere. occurs on 
Thursday, March 20, at 10:06 p.m. Est. 

Some 200 years ago, however, a new 
year would also have started with the 
vernal equinox. In England and its 
colonies, until 1752, the year began at 
the spring equinox, arbitrarily set at 
March 25. 

In many earlier calendars. such as 
that used by the Greeks, the year also 
started with the beginning of spring. 
Since this time of year marks the re- 
awakening of nature and the renewal of 
agricultural and other activities sus- 
pended for the winter, it is an appro- 
priate beginning for a new time cycle. 
The vernal equinox was easy to deter- 
mine as well. 

At the vernal equinox, as at the 
autumnal equinox in September. the 
sun rises directly east and sets directly 
west. Thus the priests. who were also 
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a laryngospasm will occur. Succinyl- 
choline can quickly relieve such 
spasms. It is also useful in relaxing 
the throat so that a breathing tube 
may be inserted. 

Succinylcholine is remarkably free 
of any bad side effects, perhaps be- 
cause its extraordinary power has 
limited its use to only highly trained 
anesthesiologists. 

In their hands, this powerful par- 
alyzer means a much safer operation 
for you, and a faster, easier recovery 
from the anesthetic. 


Once New Year's Day 


the astronomers of these early times, 
could tell exactly when the new year 
had started. Many of the ancient tem- 
ples, as well as early Christian churches, 
were oriented to face the sun when it 
rose directly in the east. 

The name equinox is derived from 
the Latin word for “equal nights,” for 
at this time. theoretically, the day and 
night will be of equal length all over 
the globe. 

The earth’s atmosphere. however, 
bends the sun’s light around the curva- 
ture of the earth so that we really see 
the sun a little before it comes above 
the horizon in the morning, and con- 
tinue to see it for a short time after it 
has set. Thus the day is lengthened 
several minutes at the expense of the 
night. 

Morning and evening twilight also 
shorten the night so that at this time in 
most of the United States, it is dark 
only about 9 hours instead of 12. 

—Science Service 


Lying just beyond the visible spectrum, affecting 


your life in a dozen ways, is 
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Condensed from Popular Electronics 


Ne TIME you relax under a 
rh “heat lamp,”? stop a moment 
and consider just what it is that’s 
soothing your muscles. ‘Heat,” 
vou'll say. 

True. But the heat you feel is ac- 
tually infrared energy, an electro- 
magnetic radiation whose frequency 
ranges from about 1 million to 500 
million megacycles — between the 
microwave region used for high-defi- 
nition radar and visible light waves. 

“Swell,” you'll say. and promptly 
forget about it as you relax under 
the lamp. Little do you realize that 
infrared (IR to the trade) can in- 
crease the range of radar, help with 
the problem of aircraft proximity de- 
tection, and be useful in a dozen 
other vital ways. 

Consider for a moment: 
¢ IR detectors are used on the new 
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Sidewinder missile, a weapon so ac- 
curate that it almost can climb up 
the tailpipe of a speeding jet. 

e Tests are under way with IR de- 
tectors which might do more to wipe 
out air-to-air accidents than radar 
or any other method known to be 
under consideration. 

e IR instruments for some time have 
been detecting railroad “hotboxes,” 
saving thousands of dollars and 
many lives through prevention of 
accidents. 

¢ IR is being used by modern police 
laboratories in crime detection. 

e IR instruments and controls are 
already saving industry untold 
amounts of money. 

These and many other examples 
of the versatility of infrared radia- 
tion are actually only the beginning 
in the exploitation of this little- 
known area of the spectrum. But if 
all goes well, millions of dollars will 
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be poured into research and develop- 
ment of infrared in the coming years. 

Although anyone can feel infrared 
radiation as heat when he turns to- 
wards the sun on a clear day, the 
place of infrared in the spectrum was 
not discovered until 1800. The fa- 
mous British scientist, Sir William 
Herschel, was experimenting with a 
prism. When he held a thermometer 
out beyond the red portion of the 
spectrum he had cast on the wall, 
the mercury rose. Obviously, there 
was some invisible radiation from 
the sun reaching us as heat. It was 
named “infra-red,” from the Latin 
prefix “infra,” meaning “below.” 

Although scientists continued to 
investigate the infrared region no 
practical applications were devel- 
oped until the early part of this cen- 
tury, when it was discovered that IR 
was a powerful tool in identifying 
unknown materials. If you pass in- 
frared radiation through a substance, 
it will absorb certain parts of the 
IR spectrum. Each of the millions 
of different kinds of molecules ab- 
sorbs a different characteristic infra- 
red frequency. 

Despite the fact that identifying 
unknowns is one of the most wide- 
spread activities in industrial re- 
search, a practical infrared instru- 
ment was not developed for this pur- 
pose until the middle 1930’s. The 
honor goes to the American Cyana- 
mid Co., whose instruments proved 
themselves by helping to keep up 
production at the government’s vital 
synthetic rubber factories during 
World War IT. 

Now thousands of these IR tools, 
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which have the additional virtue of 
not destroying the sample as several 
other methods of analysis do, are 
used in chemical, petroleum, biologi- 
cal, medical, pharmaceutical and 
crime laboratories. 

At the New York Police Labora- 
tory, a physical chemist, Dr. James 
Manning, has shown that raw opium 
can be identified as to country of 
origin by infrared spectrum analysis. 
His work is contributing to United 
Nations’ efforts to halt the interna- 
tional drug traffic. 

New and better drugs are another 
benefit. A spectrophotometer — an 
instrument used to analyze light — 
guided the synthesis of cortisone, the 
miracle drug for arthritis, and is 
used to check the quality of many 
drugs during production. The infra- 
red spectrophotometer has also been 
used by Gerard P. Kuiper, a Univer- 
sity of Chicago astronomer, to de- 
termine the composition of the rings 
of Saturn. He has detected gases on 
two of Jupiter’s nine known moons 
and confirmed the presence of carbon 
dioxide on Mars, 

During World War II, attempts 
to develop a first cousin of the spec- 
trophotometer, the infrared analyzer, 
were made both in this country and 
in Germany. The Germans produced 
the first practical instrument, and 
their design has been reproduced 
here by a few companies. The ana- 
lyzer compares an unknown with a 
known sample by passing infrared 
radiation through both. Impurities 
can be detected down to the parts- 
per-million level with the instrument. 

By adjusting the analyzer to de- 
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tect carbon dioxide, a surgeon can 
be warned of small but significant 
changes in his patient’s breathing 
while under the knife. At Presby- 
terian Hospital in New York, an 
analyzer has been hitched up to con- 
trol the volume of air given to pa- 
tients undergoing surgery. This par- 
tial automation of the operating 
room doesn’t eliminate any nurses, 
but means that the patient’s needs 
can be attended to more rapidly and 
accurately. 

Analyzers are used in respiratory 
centers — where polio victims are 
maintained in iron lungs—to check 
the breathing of each patient a few 
times a day. One of the instruments 
also monitors the air on board the 
atomic submarine Nautilus. 

City dwellers may some day thank 
the infrared analyzer for helping to 
end smog. In Los Angeles recently, 
1,000 cars were studied in motion 
with an analyzer constantly record- 
ing what came out of the exhaust 
pipe. The findings could contribute 
to development of a new muffler that 
burns or catches objectionable un- 
burned fume-making hydrocarbons. 

Agricultural researchers are also 
finding the analyzer to be a valuable 
tool. By reading the carbon dioxide 
given off by a plant, the instrument 
tells just how fast it is, growing. 
When northern Maine was struck by 
a plague of beetles that ate the leaves 
off thousands of trees, the analyzer 
was used to tell if the trees were still 
alive. The dead ones were cut down 
before worms ruined them for lum- 
ber, while the live ones were treated 
to reach full growth. 
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The most exciting of the IR in- 
struments — for both industry and 
medical research —is the infrared 
camera. Originally developed for 
military purposes about five years 
ago, the first IR camera, called the 
“Evaporograph,” was declassified 
about two years ago, but is just com- 
ing into use. Since it converts heat 
patterns into visible light, it has all 
sorts of applications where it is im- 
portant to find one spot that is hot- 
ter or colder than its surroundings— 
and shouldn’t be. 

For example, it can find spots in 
the walls of powerplant or steel-mill 
furnaces that are hotter than the 
rest. This usually means that the re- 
fractory brick at that point is crum- 
bling away. Finding the spot quick- 
ly can save a lot of expense and trou- 
ble later. 

Just a short time ago, the military 
released another type of infrared 
camera for peace-time use — the 
scanning-type instrument. This ma- 
chine builds up the image in a series 
of horizontal scan lines like a TV set. 
While a TV receiver scans the com- 
plete screen 30 times a second, this 
camera scans in fractions of a sec- 
ond, and if the scanning speed con- 
tinues to rise, engineers may eventu- 
ally produce an infrared TV. 

A Canadian surgeon has experi- 
mented with a scanning camera as 
an aid in finding cancers lying close 
to the surface of the skin. These can- 
cers may reveal themselves to the 
camera because they contain more 
blood and are therefore slightly 
warmer than surrounding tissue. 

You may call for an IR camera 
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the next time you buy a house. By 
“photographing” each outside wall, 
you can tell where there are holes in 
the insulation or other costly heat- 
leaks. 

Once an unwelcome condition is 


spotted with the IR camera, an in-: 


frared measuring device can monitor 
the spot’s temperature against time. 
_ Riding the nation’s railroads, you 
may chance to see small containers 
shaped like a wedge of white cheese 
on each side of the tracks. These 
are “hotbox” detectors. They can 
instantly spot a dangerously hot 
journal bearing box in a car’s under- 
carriage before a wheel is sheared off 
and lives lost. The switchman in a 
nearby tower can glance at a chart 
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on his recorder and immediately tell 
which bearing on which car of a 
passing train is hot. Ten of these 
$20,000 systems are now working 
successfully. 

Infrared detectors can also be used 
to measure dimensions. In dozens of 
steel mills, pairs of detectors are 
measuring the width of 100-inch- 
wide hot steel strip to hold it to an 
accuracy of 1/8th of an inch as it 
squirts out of the rolling mill. 

There are many other interesting 
applications of infrared equipment, 
and new ones are being developed 
every day. Infrared is already 
changing your life in many unseen 
ways and will change it even more in 
the near future. 


Speeding Ambulances Not Needed 


THE SPEEDING AMBULANCE is unneces- 
sary and does the accident victim more 
harm than good, Drs. George J. Curry 
and Sydney N. Little of the Hurley Hos- 
pital in Flint, Mich., have concluded. 

From a study of 2,500 consecutive 
ambulance runs, they found that in 
98.2 percent of the cases 
there would have been 
no difference in the pa- 
tient’s condition if he 
had been transported 
according to standard 
city traffic regulations. 

The other 1.8 percent did benefit 
from quick and careful handling at the 
scene of the accident. but speeding back 
to the hospital could have increased the 
severity of accident victims’ injuries. 

Panic in the minds of the public is 
behind the widespread belief that speed 
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is so important, the surgeons reported. 

“The average patient would get there 
soon enough by parcel post,” they 
quoted Dr. Basil C. MacLean, New 
York City Commissioner of Hospitals. 

The surgeons recommended that am- 
bulances, when transporting injured 
persons, should observe 
the local speed laws of 
the vicinity in which 
they are traveling. 
However, they should 
have the right of way 
and retain the use of 
their sirens to avoid any unnecessary de- 
lays. Drs. Curry and Little pointed out. 

The patient deserves a safe, expedi- 
tious ride to the hospital, they con- 
cluded in their study, published in the 
Journal of the Michigan State Medical 
Society. 


THE CHALLENGE 
OF SOVIET SCIENCE 


by John Turkevich 


Condensed from The Atlantic Monthly 


M ODERN SCIENCE is the result of 
LV. contributions from many lands. 

The nuclear age was ushered into 
the 20th century by the work of Ger- 
mans: Planck, Heisenberg, and 
Hahn; of Frenchmen: Becquerel, 
Curie, Joliot; of Englishmen: Ruth- 
erford, Aston, Cockroft; of a Swiss: 
Einstein; of a Dane: Bohr; and of 
Americans: Compton, Lawrence, 
Urey, and Rabi. 

The periodic table of chemical 
elements, though it was drawn up in 
the 19th century by the Russian, 
Mendeleev, was, in the same way, a 
necessary link in the chain of dis- 
coveries and theories that gave birth 
to nuclear physics. 

The basic facts of science and the 
theories invented to explain them are 
universal and are largely impervious 
to national transformations. 

International cooperation in sci- 
ence has guaranteed not only a mini- 
mum of unnecessary duplication but 
has assured an invaluable cross-fer- 
tilization of ideas and helpful criti- 
cism. 

During much of the last four dec- 
ades, and particularly under the 
tyranny of Stalin, the Soviet Union 
set out to violate almost all prin- 
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ciples of universal science. Locked 
up in the shell of its national exist- 
ence, Russian science was weakened 
by its isolation from the construc- 
tive cooperation and helpful criti- 
cism of the West. 

During this period of repression, 
scientific work was nevertheless car- 
ried on in almost all important fields 
except genetics. The Soviet scien- 
tist, particularly if he was working 
in an area closely associated with 
projects involving national defense 
or the country’s well-being, suffered 
relatively little from the ideological 
turmoil of the time. 

His profession was respected. His 
economic situation was far superior 
to that of his fellow citizens, and as 
a result Russian youth continued to 
be drawn to the fields of science and 
technology. The scientists who really 
suffered were those who enjoyed 
close associations with the West. and 
it is they who have benefited most 
from the significant change in cli- 
mate since Stalin’s death. 

Today a superficial calm has set- 
tled over the previously harassed 
scene of Soviet science. The isola- 
tion of Russian scholars from foreign 
colleagues has been partially lifted. 
. . . Some of the banished scholars 
have reappeared, and their reputa- 
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tions seem to have been rehabili- 
tated. Science is now discussed and 
promoted not as an expression of 
Communist ideology but as an inde- 
pendent activity of the mind, en- 
dowed with its own principles, tradi- 
tions, techniques, and universality. 


‘'E TOO OFTEN FORGET that So- 

WV viet science inherited a proud 

tradition from Czarist Russia; 250 

years ago, Peter the Great was al- 
ready fully conscious of the growing 
importance of science and technol- 

ogy. It was this great Westernizer 
who drew up the plans for the Im- 
perial Academy of Sciences, which 
was established in 1725 by his wife 
and successor, Catherine I. To staff 
it in its formative years foreign sci- 

entists were imported, among them 
were some of world-wide reputation, 
such as the mathematician Leonard 
Euler, who gradually developed a 
nucleus of Russian scientists in St. 

Petersburg. A striking product of 
this development was Michael Lomo- 
nosov, a many-sided 18th-century 

genius who founded the University 
-of Moscow and contributed to many 

branches of learning. 

In the 19th century, Russian sci- 
ence was far enough advanced to 
produce several outstanding scien- 
tists: Lobachevski, with his formula- 
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tion of a new non-Euclidean geom- 
etry; Mendeleev, with his periodic 
table of elements; Pavlov, with his 
theory of conditioned reflexes. 

In addition there was a host of 
competent, though less well-known, 
scholars. Thus in 1917, when the 
Soviets seized power, they inherited 
a well-established, though somewhat 
staid, Imperial Academy of Sciences; 
four world-renowned universities at 
Moscow, St. Petersburg, Kiev, and 
Kazan; and a small group of highly 
competent experts in every branch 
of science and technology. 

This heritage from Czarist Russia 
served as the platform for the as- 
tounding scientific and technological 
development that has since occurred 


in the Soviet Union. 

OVIET SCIENCE TODAY, like most of 
S the activities in the Soviet state, 
is highly organized and under direct 
government control. Research is car- 
ried out under the auspices of the 
U.S.S.R. Academy of Sciences at the 
Academy institutes, under the Min- 
istry of Higher Education at the uni- 
versities, and under various specific 
government ministries at plant lab- 
oratories. 

At the apex of pure research ac- 
tivity stands the U.S.S.R. Academy 
of Sciences. the revitalized and en- 
larged successor to the Imperial 
Academy. The Academy of Sciences 
is a self-perpetuating body of learned 
men who, by Soviet law, are respon- 
sible for the progress of scientific 
and scholarly work in present-day 
Russia. 

The Academy is divided not only 
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into scientific departments—physics 
and mathematics, chemistry, geol- 
ogy, biology, and engineering—but 
also into departments of history and 
philosophy, economics and law, lit- 
erature and linguistics. 

Election to the Academy is by 
secret ballot and in most cases is a 
direct reward for recognized schol- 
arly accomplishments. 

Great prestige is attached to mem- 
bership, and this prestige finds its 
material expression in a_ lifetime 
monthly grant of 2,500 rubles for 
corresponding members and 5,000 
rubles for academicians. (For our 
purposes seven rubles can be con- 
sidered equivalent to one dollar. ) 

This grant is awarded in addition 
to whatever income the member may 
receive from his research or teaching 
posts. Membership in the Academy 
also carries with it special privileges, 
such as superior housing, both in 
Moscow and in the country. The 
value of these rewards is enhanced 
by the fact that the average income 
tax in the Soviet Union amounts to 
less than 5 percent. 

The governing body of the Acad- 
emy is a presidium composed of the 
president (at present Alexander 
Nikolaevich Nesmeyanov), the sec- 
retary general (Alexander Top- 
chiev), seven secretaries from the 
respective departments, four presi- 
dents of academies of the associated 
republics, and eleven other academi- 
cians. The presidium advises gov- 
ernment agencies, formulates a gen- 
eral scientific program, passes on re- 
search proposals. allocates funds and 
personnel for the various institutes 
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under it, and evaluates the results 
obtained. 

In directing and coordinating the 
intellectual efforts of the Academy, 
the presidium is guided by two prin- 
ciples. 

The first is the search for key re- 
search problems, whose solution 
promises to open up broad avenues 
for future scientific development. 

The second is the studied applica- 
tion of scientific discoveries to the 
growth and modernization of the So- 
viet Union. 

This latter aim is fulfilled in a 
number of ways. Crash programs 
are established on major objectives 
such as atomic energy, aeronautical 
science, calculating machines. Gen- 
eral targets and psychological rally- 
ing-points are set for each year. and 
these may take such forms as “The 
science of building dams and hydro- 
electric stations,” ‘“‘Science as an aid 
to agriculture,” “Science to aid re- 
forestation,” and so on. 


N RECENT YEARS these broad ob- 

jectives have been replaced by 
more specific targets such as the de- 
velopment of rapid digital calcula- 
tors, the solution of problems in the- 
oretical physics, industrial automa- 
tion, electronic and semi-conducting 
devices, catalysis, protein chemistry, 
high-temperature alloys, and power 
production. 

The successful launching of sev- 
eral earth satellites is a dramatic 
tribute to the presidium’s ability to 
coordinate the requirements of na- 
tional security (in the field of rock- 
etry) with a highly imaginative 
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program of pure scientific research. 

Graduate work in the Soviet Union 
leads to two degrees—that of kandi- 
dat and doctor of science. It can be 
carried on either at universities or 
at the 126 institutes of the Academy. 
The kandidat degree would appear 
to be of a slightly lower standard 
than the American Ph.D. degree, but 
is definitely more advanced than our 
M.Sc. 

Fundamental research is carried 
out in Academy institutes. Their 
laboratories are well equipped with 
fine scientific equip- 
ment, much of it of So- 
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Applied research is carried out in 
the many laboratories associated 
with various government ministries. 
Research connected with problems 
specific to the different Union re- 
publics, such as Ukraine, Armenia, 
and so on, is performed in the lab- 
oratories and institutes of the acad- 
emies of the Union republics. A co- 
ordinating committee of the U.S.S.R. 
Academy and an interlocking di- 
rectorate permits close cooperation 
between the supreme U.S.S.R. Acad- 
emy and the regional ones. In recent 
years Moscow has 
sought also to bind the 


viet manufacture. The 
Academy employs a to- 
tal of 35,000 persons. 
Of its 13,676 scientists, 


®@ Our choice is brutally clear. 
As a society, we can either 
learn mathematics and sci« 
ence—or Russian. 

—Dr. Lawrence R. Hafstad 


scientific activities of 
the satellite countries 
firmly to the Soviet or- 
bit by setting up a nu- 


145 are academicians, 

319 are corresponding members, 
1,216 have a doctor of science de- 
gree, and 5,187 that of Randidat. In 
1956 there were 2,863 Communist 
Party members on the rolls of the 
Academy. Of the 24 members of the 
presidium, 15 are Party members. 
_ Research is also carried out at the 
laboratories of the universities and 
engineering schools under the Min- 
istry of Higher Education. How- 
ever, the scientific accomplishments 
of the universities—-with the excep- 
tion of those of Moscow, Leningrad, 
Kiev, and Kazan—are of minor im- 
portance compared to the work of 
the Academy institutes. This is in 
marked contrast to the situation in 
the United States and in Western 
Europe, where most of the basic re- 
search is carried out at the univer- 
sity laboratories. 


clear science center 
near Moscow for the benefit of satel- 
lite countries. 


N RuSSIA, as elsewhere, mathe- 

matics still dominates the scien- 
tific scene. The field of mathematics 
is one in which Russia has tradition- 
ally been strong. One of Einstein’s 
first mathematics instructors — at 
the Zurich Polytechnic — was Her- 
mann Minkowski, by birth a Rus- 
sian. Algebra, geometry, and the 
theory of probability have received 
a steady contribution of new ap- 
proaches and formulations from a 
galaxy of brilliant mathematicians, 
led by Vladimir Vinogradov, a for- 
eign member of the Royal Society in 
London. 

In the field of mathematical phys- 
ics the Soviet Union can likewise 
boast of the achievements of Lev D. 
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Landau, the brilliant theoretician 
of the atomic nucleus, and of many 
other first-class scientists like Niko- 
lai Bogolyubov, Vladimir Fok, and 
Igor Tamm. 

In recent years the Soviet Acad- 
emy has paid great attention to the 
development of electronic calculat- 
ing machines. Three years ago its 
presidium announced the establish- 
ment of a Computer Center and the 
operation of two giant computers. 
Today the Soviet Academy claims 
that its two giant computers, the 
BESM and M-2, are the most rapid 
in Europe, and that the BESM has 
been successfully used to translate 
English into Russian. 

The same signs of progress are evi- 
dent in the field of Soviet astronomy. 
Two of Russia’s most important ob- 
servatories which were completely 
destroyed during World War II — 
one at Pulkovo near Leningrad, the 
other in the Crimea—have been re- 
built within the last three years, and 
a Soviet astronomer named Masku- 
tov is presently working on the con- 
struction of the largest telescope in 
the world. 

The same pattern can be found in 
physics, which has three very active 
branches: the study of the nucleus, 
of solids, and of low temperatures. 
Soviet scientists have been active in 
all three fields. Their achievements 
in the military application of nuclear 
physics are the subject of govern- 
ment pronouncements and of inter- 
national preoccupation. 

But Soviet progress has been no 
less notable in the peaceful uses of 
atomic energy. The Russians put 
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their first atomic power station (for 
5,000 kilowatts) into operation near 
Moscow in the summer of 1954, and 
at the Geneva Conference on the 
Peaceful Uses of Atomic Energy in 
1955 they revealed and freely dis- 
cussed the details of its construction. 

At present Great Britain has an 
atomic energy power station at Cal- 
der Hall (with a capacity of 28,000 
kilowatts), the French have one of 
5,000 kilowatt capacity, and we have 
none. During 1958, the United 
States expects to generate 112,500 
kilowatts of atomic power when 
Shippingport and other atomic plants 
are in full operation. 

But in the meantime a whole series 
of atomic power plants is being con- 
structed in the Soviet Union which, 
according to the latest Russian 
claims, will provide an estimated 2.5 
million kilowatts by 1960. At that 
time the United States plans to have 
about 1 million kilowatts of atomic 
power available. 


NOTHER interesting race is going 
on between the United States 
and the Soviet Union in the construc- 
tion of larger and larger nuclear ac- 
celerators. Before World War II the 
Soviet Academy had built the largest 
cyclotron in Europe. At about the 
same time McMillan in California 
and Weksler in Moscow proposed a 
design for an accelerator which 
would avoid the complications intro- 
duced by the variability of the mass 
of the accelerated projectile (as pre- 
viously indicated by Einstein). 
Shortly after World War IT sev- 
eral accelerators of this design. called 
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synchrotrons and attaining 400 mil- 
lion volts, were built in the United 
States. It was not until 1955 that 
the Soviet Academy of Sciences could 
issue scientific reports describing re- 
sults obtained from the development 
of a 600 million-volt proton synchro- 
tron in Moscow. 

Though this accelerator is to this 
day larger than any of the same type 
in the United States, we had already 
constructed and put into operation 
accelerators of other types —a 3.6 
billion-volt accelerator at Brook- 
haven; but the Russians have al- 
ready countered by revealing their 
intention of constructing a 50 billion- 
volt machine. Some appreciation of 
the magnitude of this international 
race in particles acceleration can be 
drawn from the fact that the mag- 
net of the Russian 10 billion-volt 
machine weighs 36,000 tons! 

In the field of physical chemistry, 
a notable recognition of recent Soviet 
achievements was the award of the 
1956 Nobel Prize to Nikolai Sem- 
enov. It was Semenov who in the 
1920’s formulated the first complete 
and consistent theory of explosions 
and combustion. This theory was 
later extended and applied to the 
design of nuclear reactors and weap- 
ons. 

Some mention should be made of 
one other field where the Russians 
are accomplishing prodigious feats— 
that of scientific publication. It is 
through scientific journals that sci- 
entists keep abreast of recent devel- 
opments in their own country and 
abroad. Information thus obtained 
may be used to modify research pro- 
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grams to avoid wasteful duplication, 
or may stimulate fertile new research. 

The Soviet Academy of Sciences 
has an enormous publishing pro- 
gram: in 1954 it produced 296,000 
printed pages and in 1955, 416,000. 
The Academy publishes over 50 
weekly, monthly, and bimonthly 
journals, which report original scien- 
tific work carried on all over the 
Soviet Union. 

To keep abreast of scientific dis- 
coveries in the West, three media are 
used: review journals, translations 
of foreign treatises, and an abstract 
journal. The four review journals 
which cover the fields of mathemat- 
ics, physics, chemistry, and biology 
contain well-written articles provid- 
ing detailed surveys of subjects of 
current scientific interest. 

In addition to this, the Informa- 
tion Bureau of the Academy has be- 
gun the publication of information 
bulletins in a further attempt to keep 
Soviet scientists informed of devel- 
opments in critical fields. For the 
past three decades it has been the 
policy of the Academy to translate 
and publish all important American, 
English, French and German scien- 
tific treatises. 

Abstract journals are likewise in- 
dispensable for efficient scientific 
work, for. these periodicals condense 
scientific articles into short pithy 
items, arrange them into sections un- 
der subject headings. and index them 
by subject. author, and formula. 

Publishing an abstract journal is 
a very expensive enterprise which is 
carried out in the fields of chemistry 
and biology by the United States and 
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in the field of physics by England. 
In 1953 the Soviet Academy of Sci- 
ences embarked on the publication 
of an abstract journal, Referate, 
which will cover ail fields of science. 
In one year, 1955, the number of 
pages in the abstract amounted to 
some 36,600. 


EFORE World War II only a few 
B countries, the United States, 
Britain, and Germany, could muster 
sufficient strength to be active on all 
the frontiers of science. But 12 years 
after the end of the war, the Soviet 
Union has joined the ranks of the 
major scientific powers. 

Today we see a nation, endowed 
by nature with a vast expanse and 
vast resources, determinedly build- 
ing its future on science and technol- 
ogy. For this purpose it inherited 
from Czarist Russia a solid tradi- 
tion. Under the Soviet regime it has 
built up a powerful organization and 
extensive laboratories. The state has 
provided generous funds for science 
and education, and it has given both 
its scientists and educators thorough 
professional training, financial well- 
being, and social prestige. 

Creative invention, however, re- 
quires a proper social, political, and 
cultural climate, in which freedom 
to think and to question, to share 
one’s doubts and hopes with others, 
and to make mistakes are all neces- 
sary privileges, 

Continuity of creative endeavor is 
also favored by an inspiring teacher 
who transmits his personal enthusi- 
asm for creative work to future schol- 
ars. How else can one explain the 
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appearance of magnificent, creative 
minds in countries lacking a highly 
developed scientific organization — 
such as Italy, which produced Fermi, 
Segre, Amaldi, and Rosetti; or Hun- 
gary, with its von Neumann, Teller, 
Wigner, Szilard, and Polanyi? How 
else can one explain the absence of 
creative work in the Soviet Union 
under Stalin? 


HE CREATIVE SCIENTIST who 
gp ponte from society in an unpre- 
dictable fashion and leaps beyond 
the recognized barriers of his time 
is of a naturally rebellious tempera- 
ment which often makes him persona 
non grata in a totalitarian regime. A 
political system must allow at least a 
minimum of intellectual freedom and 
elbow-room to tolerate and nurture 
him. 

Under the ideological tyranny of 
Stalin this type of individual was 
stifled. Under Khrushchev’s milder 
rule he may arise to lead Soviet sci- 
ence to new heights. The emergence 
of such creative leadership is likely 
to affect all the other higher strata. 
of intellectual life in the Soviet 
Union: its politics, economics, and 
its artistic and ideological culture. 

But it would be a grave mistake 
to jump to the hopeful conclusion 
that the emancipation of Russian 
science will of itself suffice to relax 
the pressures of Soviet imperialism. 

The achievements of Soviet sci- 
ence are here to stay, and, for good 
or ill, they present a challenge which 
must lead us to re-examine the place 
we have accorded science and scien- 
tists in our free-enterprise society. 


IS If “CURTAINS” for the CROCODILE? 


by H. B. Cott 


Condensed from The Listener (England) 


N THE SOUTH BANK of the Vic- 
toria Nile, a few miles above its 
entry into Lake Albert, there is an 
open space of bare mud. Here the 
earth has been worn as flat as a 
parade-ground by crocodiles that for 
centuries have used the place to bask 
in the sun and to guard their nests. 
At early dawn the beach is desert- 
ed, but with the coming of day the 
first crocodile cruises towards land. 
Swimming with majestic sweeps of 
the muscular tail, his arms and legs 
folded back against the body, he 
comes in like a great fish. 

After lying for a time in the shal- 
lows, with head and shoulders ex- 
posed, he laboriously heaves his half 
ton of weight out of the water and 
comes ashore. Having chosen a rest- 
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ing place he turns about to face the 
water, sweeps his tail in a half-circle. 
and settles his feet firmly on the mud. 
Soon he is followed by others, until 
the beach is so crowded that new- 
comers have to climb over the bodies 
of their companions to find a place. 
Scenes such as this were once com- 
mon, but today such spectacular 
congregations have entirely vanished. 
except from the few game parks and 
reserves where the reptiles enjoy 
government protection. Many fac- 
tors have contributed to the croco- 
dile’s decline. New facilities for 
travel, land development, drainage 
of swamps, hydroelectric schemes, 
the spread of modern firearms; and 
the hunting of crocodiles in the sup- 
posed interests of humanity — all 

have had their effect. 
But during the last decade a new 
39 


40 


factor has drastically reduced the 
dwindling stock. The crocodile pro- 
duces the best-known type of leather, 
and the high prices paid for the hides 
has made the export of skins almost 
a major industry. 

The Nile crocodile is now fast los- 
ing ground almost everywhere in 
Africa, and this decline is accelerat- 
ing. To cite an example: The Lower 
Semliki River and the adjacent 
shores of Lake Albert were formerly 
one of its strongholds. Towards the 
close of the last century one observer 
described how the reptiles lay on 
their favorite basking grounds “as 
closely packed as sardines.” 

Thirty years later other observers 
reported from the Semliki delta an 
unprecedented number of crocodiles, 
far exceeding the famous congrega- 
tions seen along the banks of the 
Nile in the Murchison Falls Na- 
tional Park. When the change did 
come about, however, it was com- 
paratively sudden. 

One hunter told me that in 1948 
he had shot 30 crocodiles in a morn- 
ing. In the early 1950’s a commercial 
concern began its hunting operations 
in the area. By 1952 the population 
was so reduced that hunting had be- 
come unprofitable. As an official of 
the company put it: “Our chief diffi- 
culty is to find new hunting grounds.” 

Similarly in Lake Victoria croco- 
diles have been drastically reduced. 


H. B. Corr is a lecturer in zoology and 
a museum curator at Cambridge Univer- 
sity, England, and has written many ar- 
ticles about the animal kingdom. 
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All around the shores of this great 
lake crocodiles of mature size are fast 
disappearing; and along stretches of 
coast where a few years ago 30 or 
more could be seen, today in the same 
area you may discover one or two or 
none at all. 

Under natural conditions the moni- 
tor lizard and the crocodile kept each 
other in check; the lizard preying 
upon the eggs and newly hatched 
young, and the adult crocodile prey- 
ing upon the monitor. 

But present depredations by hunt- 
ers in the breeding grounds has fa- 
vored the lizard, which is quick to 
exploit the guardian crocodile’s tem- 
porary absence from her nest. The 
lizard is now said to be on the in- 
crease and, together with the hunter, 
is taking its toll of the potential 
breeding stock. 

Meanwhile the professional hunt- 
ers, who shoot at night with the aid 
of a spotlight, are relying for their 
profits more and more upon young 
crocodiles whose skins find a ready 
market in London, Paris and New 
York. 

These juveniles, measuring be- 
tween 3 and 6 feet in length, are 
sacrificed long before they reach 
sexual maturity, and with complete 
disregard for the future of the croco- 
dile, or of the industry. 

It is not only the traders who are 
concerned. With the crocodile’s de- 
cline other effects are beginning to 
be noticed. For example. in parts of 
Southern Rhodesia where the rep- 
tiles, formerly abundant, have now 
been hunted nearly out of existence, 
fresh-water crabs have increased and 
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are reported to be feeding on the 
recently hatched offspring of the 
food-fish Tilapia. 

In southern Lake Victoria African 
fishermen now complain that lung- 
fish—favorite food of the crocodile 
—are on the increase and are muti- 
lating fish in their nets. 

A recent report of the East Af- 
rica Fisheries Research Organization 
states that the otter is also causing 
an increasing amount of damage to 
netted fish. In Madagascar, as in 
Africa, the high prices 
paid for skins have led 
to wholesale exploita- 


@ Life is not a miracle. It is 
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research in the field. Because of this 
I was invited by the Government of 
Northern Rhodesia to undertake an 
investigation in the swamps of Bang- 
weulu and other waters of the North- 
ern Territory last year. 

The main problem was an attempt 
to assess the relation of the crocodile 
to other members of the animal king- 
dom. And, as it seemed to me, the 
key to this problem was likely to be 
found in the crocodile’s stomach. 

Analysis of food recovered from 
Rhodesian crocodiles 
and others I had ex- 
amined showed that 


tion, and in some areas 
crocodiles have been 
virtually exterminated, 
with far-reaching re- 
sults no one expected. 


a natural phenomenon, and 
can be expected to appear 
whenever there is a planet 
whose conditions duplicate 
those of earth. 

—Harold C. Urey 


there was no simple an- 
swer to the question: 
what does the crocodile 
have for dinner? How- 
ever, two things soon 


The director of the 
Institute of Scientific Research, at 
Tananarive, Madagascar, reported 
last year that the destruction of croc- 
odiles had coincided with an increase 
in the island’s population of stray 
dogs, and consequently of rabies; 
wild pigs were also multiplying, with 
consequent damage to cultivated 
crops. 

Such changes in the pattern of 
nature may serve as a warning. But 
hitherto we have had little precise 
information on the crocodile’s rela- 
tion to fisheries and to general bio- 
logical economy. 

Nor do we yet know what will 
happen if the drastic reduction likely 
to result from present intensive hunt- 
ing is allowed to reach a point from 
which recovery is impossible. 

In any case, there is a need for 


became clear: that the 
feeding habits change progressively 
throughout the animal’s life; and 
that the kinds of prey and the pro- 
portions in which they are taken dif- 
fer widely in different areas. 
Certain other broad conclusions 
stood out. In the first place, the sur- 
vey exposed a number of popular 
fallacies—such as the generally held 
opinion that crocodiles are voracious 
feeders; that their main food is fish: 
and that they consume enormous 
quantities of commercial varieties. 
Field observations, and the ex- 
amination of specimens from differ- 
ent waters, led to the conclusion that 
the crocodile enjoys a leisurely life, 
that it requires little food, and that 
it troubles to take only the little that 
it needs. Empty stomachs are fre- 
quently encountered in crocodiles of 
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all ages; a meal of any size is rare; 
and a full meal exceptional. 

It has long been suspected that the 
diet and habits of crocodiles may 
change with the predator’s age. But 
few observers in the past have re- 
corded both the stomach contents 
and the length of animals examined. 
Recent work has shown that striking 
changes do occur in the diet of vari- 
ous age-groups. 

Young crocodiles have good rea- 
son to avoid the company of their 
elders — for the Nile crocodile is 
much addicted to cannibalism. Thus 
it is that the juveniles shun the open 
waters and basking-grounds, living 
instead in seclusion among the stems 
of papyrus or shore debris in weedy 
shallows. 

Here, for the only time in their 
lives, they show climbing ability, 
scrambling about the swamp vegeta- 
tion in search of insects and spiders 
upon which they subsist almost en- 
tirely during their early life. 

Later, other items are added — 
toads, frogs and tree-frogs, crabs and 
molluscs. Fish, rodents, and small 
birds are only occasional items on 
the menu at this stage. 

Gradually the pattern changes. 
Adolescents take more to the water, 
feeding at night: and by the time 
they reach an age of eight or ten 
years, their diet is mainly fish. 

With further growth. fish tend to 
be neglected in favor of reptiles and 
mammals. The veterans capture a 
wide variety of prey—-ranging from 
hippopotamus calves, buffalo, water- 
buck and other game to waterfowl, 
pythons, cobras, soft-shelled turtles, 
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monitors, and smaller individuals of 
their own kind. 

Examination of crocodiles from 
the extensive Bangweulu swamps 
vielded unexpected results. For here 
the main prey is a large gastropod 
mollusc. These water snails were re- 
covered from crocodiles of alt sizes. 
One of the largest had more than 
800 snails in its stomach. 

The habits of crocodiles living in 
the opaque alkaline water of Mweru 
Wa Ntipa, near the Belgian-Congo 
border, were again exceptional. These 
animals fed almost entirely upon 
Clarias mossambicus, a catfish that 
itself preys upon Tilapia which in 
turn is an important commercial fish. 

Tn so far as the crocodile keeps 
Clarias in check. there can be little 
doubt that it is beneficial. Crocodiles 
are at present plentiful in Mweru 
Wa Ntipa, where they are strictly 
protected. 

In any attempt to assess the harm 
done by crocodiles. account must be. 
taken of the complex food chains in- 
volved. For example, both in Rho- 
desia and Uganda the species of fish 
eaten are primarily scavenging or 
predatory forms that feed upon fish 
or eggs. In addition, adult crocodiles 
include otters and the marsh mon- 
goose and many fish-eating birds in 
their bill of fare. 

Thus it would appear that croco- 
dile hunting will not necessarily 
benefit fisheries. But more impor- 
tant is the part played by young 
crocodiles. In all areas where they 
have been studied. the juveniles are 
found to feed extensively—during 
the first five or six years of life— 
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upon giant waterbugs, nymphs of 
dragonflies, carnivorous water-bee- 
tles, and fresh-water crabs. All these 
invertebrates feed, as larvae or 
adults, upon young fish. 

And so the conclusion may be 
reached that crocodiles are not detri- 
mental to fishery interests, except in 
so far as they damage gear or endan- 
ger life. On the other hand, recent 
research indicates that in certain wa- 
ters the presence of crocodiles may 
be beneficial to the industry. 

In the popular mind, crocodiles 
arouse feelings of fear or hatred; and 
officially they are still often classified 
as “vermin.” If a crocodile eats a 
catfish or a cobra, no one is any the 
wiser. But if the unfortunate victim 
is an ox or a man, the fact is soon 
widely known. Happily, human cas- 
ualties are today comparatively rare. 
But when accidents do occur they 
have news value. 

The crocodile’s misdeeds are mag- 
nified in the press, and are seized 
upon by the professional hunter as 
justification for a pursuit which has 
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as its main objective not humanitar- 
ian considerations but personal gain. 

Tn Africa, crocodiles have already 
been exterminated from the south, 
and from the second cataract of the 
Nile northwards, and from most of 
Kenya. Ruthless exploitation has 
reduced other crocodiles throughout 
the tropical world until in many 
countries where they once flourished 
they are now almost a curiosity. 

Crocodiles essentially like the 
modern forms were contemporaries 
of the dinosaurs. These only remain- 
ing survivors of the Age of Reptiles 
are thus of quite exceptional scien- 
tific interest. Their anatomy is of 
extreme importance in tracing the 
evolution of the higher vertebrates, 
while their distribution throws much 
light upon the biology of their ances- 
tors and former land connections. 

It would be a grave loss to science 
if these saurians — which have sur- 
vived for over 100 million years— 
were now to be sacrificed to the de- 
mands of uninformed public opinion 
and private profit. 
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Housefly Winning Insecticide War 


THE COMMON HOUSEFLY has won an- 
other round in the insecticide battle. 
G. C. Labrecque, U. S. Department of 
Agriculture entomologist, reports that 
the flies are becoming increasingly re- 
sistant to the widely used organophos- 
phorus insecticides. 

During the past five years these in- 
secticides have replaced DDT and other 
sprays to which flies had become resist- 
ant. In recent, experiments, USDA sci- 


entists found flies collected from some 
Florida dairies and poultry houses were 
as much as 133 times as resistant as 
normal flies to malathion sprays. 

In some strains of houseflies, La- 
brecque pointed out, resistance to Dip- 
terex or malathion baits has more than 
doubled since 1956. 

Insecticides to which resistance is ap- 
pearing in houseflies also include Dia- 
zinon .and parathion. 


Besides counting heads, the 
Census Bureau tabulates every- 
thing from farms to movie theaters 


America in Numbers 


by Charles Simmons 


Condensed from The New York Times Magazine 


HE BUREAU OF THE CENSUS counts 
Law than heads — and counts 
continually, not just once a decade. 
Almost everything about America 
that can be expressed in numbers 
becomes a subject for the bureau’s 
scrutiny: death and taxes, roads and 
airfields, divorces and births. elec- 
tions and prices, crimes and farms, 
banking and strikes, parks and im- 
ports, drainage and freight. tele- 
phones and fish, restaurants and im- 
migrants, rivers and bankrupts, 
stocks and diseases. 

Once a year the bureau recounts 
the story of its counting, when it 
publishes — as it did a few months 
ago—The Statistical Abstract of the 
United States 1957, bringing the 

New York Times Magazine (Nov. 17, 57). 
Copyright 1957 by The New York Times Maga- 


zine, Times Square, New York 36, N. ¥ 
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ereat decennial census up to date. 
These figures range in forbidding 
complexity, but what forces the mind 
to enter and re-enter the statistical 
jungle is the suspicion that here, as 
nowhere else, is a definition of Amer- 
ica. You see a great land made of 
many pieces, a land of large appe-° 
tites and equally large energies ex- 
pended to satisfy them. Also, you 
see the stuff of folklore. 

Is it, for instance, really true that 
more Americans marry in June than 
any other month? Indeed, it is. 
Twice as many, in fact. as during the 
least popular month, February. In 
between. the months rate in this or- 
der: August. September, December, 
October, July, May, November, 
April, March and January. 

How old are Americans when they 
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marry? The latest figures show that 
the bride is 20.3, the groom 23.1, 
which is a slight decrease over the 
immediate past. Of the states report- 
ing, both bride and groom marry 
youngest in Idaho (19.1 and 22.2) 
and the oldest in Connecticut (22.0 
and 24.7). These unsentimental 
numbers do not leave their subjects 
to live happily ever after. Thus, the 
median age for remarrying. we find, 
is 34.7 for brides and 39.4 for 
grooms. Both remarry oldest in New 
York State: 38.1 and 43.4. 

New York City, despite its size, is 

not statistically an extreme place. 
Local patriots might be hard put to 
prove much from the facts provided. 
But nestling in the great mass of 
data is the consoling intelligence 
that, of the major cities sampled, 
New York is the cheapest place to 
buy a pair of eyeglasses —- $14.58, 
compared to, say, $28.92 in Kansas 
City. 
_ Generally, the most inexpensive 
city to get sick and well again is 
Scranton, Pa., where you can have a 
private hospital room for $11.50 a 
day (against a price of $25.19 in 
San Francisco), a baby for $72.67 
($145.83 in Atlanta) and a tooth 
filled for $3.33. The best spot to 
have your tonsils out, however, is 
Minneapolis, for $46.67: the worst, 
Los Angeles, for $100. Prices are 
subject to change without notice, as 
you may learn if you quote these to 
your physician. 

Poking about among the bureau’s 
figures can be like reading the Kin- 
sey reports, where much is learned 
about sex and little about love. If 
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they are to be meaningful, one must 
bring to the data a certain familiar- 
ity with America, as one must bring 
to Kinsey a familiarity with love. 

There are statistics that will be re- 
plete with emotion for some. One 
table in particular, entitled ‘““Armed 
Forces Personnel—Summary of Ma- 
jor Conflicts, by Branch of Service,” 
represents more tears and blood than 
ever flowed in an epic poem. 

Here you have American battle 
deaths: Civil War—140,414*; Span- 
ish American War—368; World War 
I—53,398; World War II—291,557; 
Korean conflict — 33,647. In the 
words used to mark the categories 
one sees an official irony: ‘Korean 
conflict.” Thirty-three thousand six 
hundred and forty-seven battle 
deaths in Korea, and the engage- 
ment does not achieve the status of 
a war. History may change that. 

Another list of numbers refers to 
the same wars and “conflict”: 281,- 
881: 1,654; 203,376; 670,846; 103,- 
259. These are “wounds not mortal.” 
The words, cold and exact as statis- 
ticians can make them, nevertheless 
sound loud overtones. One perhaps 
recalls the phrase “million-dollar 
wound,” spoken in World War II by 
brave men. who had fought and 
would fight again, to describe the 
badge of honor that was sending the 
man from the next foxhole home to 
family, rest and life. 

On the far side of honor the figures 
tell a sad tale of the trouble some 
Americans make for their neighbors, 


*Deaths in the Union forces. Exact fig- 
ures on Confederate deaths are not avail- 
able. 
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MURDER, non-negligent manslaughter and dis- 
orderly conduct are pretty evenly distributed 
throughout age groups. Assault, embezzlement, 
fraud and drug offenses hit their peak in the 
middle years. © 


AT LAST COUNT, there were 73,352 places of 
recreation in the U.S. There were 7,639 billiard 
or pool parlors, 2,488 amusement parks or shoot- 
ing galleries, 1,090 carnivals and circuses, and 
1,246 horse tracks. 


IS IT TRUE that more Americans marry in June 
than in any other month? Indeed it is. Twice as 
many in fact, as during the least popular month, 
February. The second most popular month: August. 


MOVIES have lost spectators. Between 1948 and 
1954 the number of motion-picture houses in the 
country dropped from 17,689 to 14,716; gross 
movie income dropped from $1,567 million to 
$1,179 million. 


WORLD WAR | resulted in 53,398 American battle 
deaths; there were 291,557 in World War II. 
“Wounds not mortal” received in World War I 
numbered 203,376. In World War H, 670,846 
Americans received non-mortal wounds. ; 


PRICES are subject to change, but New York City 
is the cheapest place in which to buy a pair of 
eyeglasses; in Scanton, Pa., a private hospital 
room costs $11.50 per day; a tonsillectomy costs 
$46.67 in Minneapolis. 


and what their neighbors do about 
it. One table breaks down arrests by 
the age of the criminal and the na- 
ture of the crime. 

During 1956, in the localities re- 
porting, 18,622 persons under 18 
were arrested for auto theft, while 
only 144 aged 50 and over were ar- 
rested for the same crime. Contrari- 
wise 6,469 under 18 were arrested 
for drunkenness, against 219,422 
aged 50 and over. Not only auto 


theft but robbery and burglary seem 
to be crimes of the young, while © 
vagrancy, along with drunkenness, is 
a crime of the old. 

Murder, non-negligent man- 
slaughter and disorderly conduct are 
pretty evenly distributed throughout 
age groups. Assault. embezzlement, 
fraud and drug offenses hit their 
peak in the middle years. All groups 
considered. drunkenness accounts 
for most arrests, with disorderly 
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conduct, drunken driving, larceny- 
theft, vagrancy and burglary follow- 
ing in that order. 

As you make your way among the 
abstractions you realize that the in- 
tention of the bureau is to show 
America’s dynamic as well as her 
status. In 1950 only 3 cents of the 
nation’s advertising dollar were spent 
in television; 12.6 cents were spent 
in 1956. At whose expense did TV 
make these gains? Primarily radio’s, 
which commanded 10.6 cents of the 
1950 dollar and only 5.7 cents in 
1956. Part of it, too, came from 
newspapers, which dropped from 
36.3 to 33.1 in the same period; part 
from magazines, which fell from 9.0 
to 7.8. 

Television raids have not, of 
course, been limited to advertising 
revenues. Movies have lost specta- 
tors. Between 1948 and 1954 the 
number of motion-picture houses in 
the country, dropped from 17,689 to 
14,716 and the gross movie income 
from $1,567 million to $1,179 mil- 
lion, 

This decrease is hardly a trend as 
far as the American pursuit of a good 
time goes. At last count, there were 
73,352 places of recreation in this 
fun-loving country, of which 7,639 
are billiard or pool parlors, 2,488 
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amusement parks and shooting gal- 
leries, 1,090 carnivals and circuses, 
1,014 commercial and 2,996 mem- 
bership golf courses, and 1,246 horse 
tracks. 

The category does not include 
29,432 motels, 31,240 liquor stores, 
8,132 delicatessens, or 123,887 
“drinking places.” Thinking on this 
last figure, and noting that there are 
2,642 bookstores in the land, one 
tends to agree with Housman about 
malt doing more than Milton can to 
justify God’s ways to man. 

All this is the merest peep at the 
extraordinary amount of informa- 
tion the bureau gathers. Another 
peep might have shown that cars 
were driven more slowly in 1956 
than in 1955; that the death rate 
from heart disease is almost twice as 
high in New England as in the 
Mountain States; that the eastern- 
most point of the nation is West 
Quoddy Head, Me.; that there are 
more doctors per patient in the Dis- 
trict of Columbia and more patients 
per doctor in Mississippi than any- 
where else in the land; that Alaska 
pays its teachers more than any of 
the 48 states; that the suicide rate 
was two-thirds last year of what it 
was in 1930. 

Things like that. 


EVERY OTHER PERSON who began teaching last year plans to quit 
teaching in five years. Two out of every ten new teachers last 
year did not even plan to return to teaching this year. This sur- 
prising and unexpectedly high turnover in beginning teachers was 
uncovered in a questionnaire survey made recently by Dr. Ward 
S. Mason. a specialist in teacher personnel statistics at the United 
States Office of Education. 


GOOD PROTEIN DIET IS 
ESSENTIAL TO GOOD HEALTH 


When children get too little pro- 
tein or poor quality protein in their 
diet, they will be much morve suscep- 
tible to infections, it is indicated in 
mice experiments at the Rockefeller 
Institute for Medical Research. Dr. 
Rene J. Dubos told the National 


Academy of Science that he was able 


to infect mice on a low or poor pro- 
tein diet with varying amounts of 
tuberculosis germs as well as other 
bacteria, but that those with normal 
protein intake were resistant. 


In a report to the American Pub- 
lic Health Association, Dr. N. W. 
Flodin of E. I. du Pont de Nemours 
& Co., said that “low efficiency” pro- 
tein can be converted to “high effi- 
ciency” by adding an amino acid, 
lysine, to flour. Lysine, one of the 
building-blocks of protein, need only 
be added in the ratio of a quarter- 
pound to 100 pounds of flour. This 
will restore the amount of lysine that 
is lost from whole wheat in milling 
to white flour. 

Lysine supplementation would not 
only benefit people in many “protein 
poor” areas of the world where wheat 
foods are dietary staples, but would 
also aid people in the U. S. with a 
low protein intake, says Dr. Flodin. 
These include children, pregnant 
women, adolescents, the aged and 
underprivileged. 
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BLIND 18 YEARS, WOMAN 
“SEES” WITH AID OF ELECTRONICS | 


The possibility of “electronic 
vision” is held out by Dr. John C. 
Button, a South Orange, N. J., neu- 
rologist, who was able to cause a 
blind woman to see light flashes by 
stimulating certain brain cells with 
electrical current. The 35-year-old 
woman had been blind for 18 years 
because of pressure of a tumor on 
her optic nerve. 

Wires about half the thickness of * 
a human hair were passed through 
drilled skull holes into the patient’s 
centers of vision in the brain. The 
wires were attached to a transistor 
amplifier, which was connected to a 
small photoelectric cell. The theory 
was that the photoelectric cell would. 
pick up light and convert it into elec- 
trical current that would stimulate - 
the brain cells. ° 

The patient was given the cell and 
told to point it around a darkeried 
room. As it encountered lights 
placed around the room, she “saw” 
flashes of light. She was able to pick 
up flashes as dim as those of a 40- 
watt bulb. 

Doctor Button said that within 
the next five years it may be pos- 
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sible to refine the apparatus to trans- 
mit patterns of light. From there it 
might be developed to convert actual 
images into electric current, just as 
in radar or television. He believes 
‘the technique might be made to work 
on any blindness except in cases of 
injury to the centers of vision deep 
in the brain. 


THREE “P’S” FOR THE 
ACNE PATIENT 

Acne is a serious disease, not so 
much as it affects the general health 
but in so far as it affects a young- 
ster’s well-being. There is no magic 
yet. perfected that can bring about 
a quick cure, says Dr. David W. 
Folan, Jr., of Tufts University, Bos- 
ton. But he listed three “P’s” that 
will bring good results, 

The first of these is patience, the 
second is perseverance in carrying 
out the doctor’s recommendations, 
and the third is precipitated sulfur, 
the medication that Dr. Folan pre- 
scribes to combat the oily skin of the 
adolescent. 

Successful treatment of acne re- 
quires removal of greasy plugs in the 
hair follicles and fat ducts of the 
skin, says Dr. Folan. 


DENTIST RATHER THAN DOCTOR 
OFTEN DETECTS MOUTH CANCER 


Since a dentist sees his patients 
twice a year, he often is in the unique 
position of detecting cancer of the 
mouth before a physician, points out 
Dr. James R. Cameron, professor of 
oral surgery, Temple University. 
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Another medical problem often 
turning up first at the dentist’s office 
is anemia. Tuberculosis also can be 
detected first, in many cases, in the 
mouth. Leukemia may be spotted 
because of changes in the gums and 
mucous membranes, Dr. Cameron 
told the American Medical Associa- 
tion convention. 


ALCOHOLISM MAY RESULT 
FROM HEREDITY, STUDY SHOWS 


A group of male alcoholics, studied 
by a team of Texas researchers, was 
found to have different biochemical 
characteristics when compared to a 
normal group of men who drank only 
in moderation. Dr. Roger J. Wil- 
liams said the alcoholics differed in 
total number of white cells, in the 
amount of sodium, potassium and 
calcium in the blood, in their blood 
sugar and in the chemical composi- 
tion of urine. While the evidence is 
far from complete, says Dr. Wil- 
liams, there is a strong presumption 
that a number of these items are un- 
der genetic control. > 

49 


50 SCIENCE DIGEST 


COFFEE AND NICOTINE 
RACE HUMAN MOTOR 


Overindulgence in stimulants — 
coffee, tea and nicotine—may lead 
to the same symptoms as an over- 
active thyroid. Dr. Arnold J. Jack- 
son of Madison, Wis., tells of 228 
cases sent to him for thyroid treat- 
ment when the patients’ only diffi- 
culty was consumption of large doses 
of barbiturates, tranquilizers and 
other drugs in an effort to combat 
the nervous stimulation of coffee and 
tobacco. 


Doctor Jackson said, in effect, that 
the patients were “racing their mo- 
tor’ as a result of what he calls 
“nicotinitis” and “coffeeitis.” They 
suffered weight loss, heart palpita- 
tions, moist warm skin, tremor of the 
fingers, nervousness and insomnia. 
These same symptoms occur in cases 
of overactive thyroid. 

The only treatment necessary, he 
says, is to withdraw the stimulants 
and the counteracting drugs and re- 
store the patient to a normal routine. 


WHY DO WOMEN LIVE 
LONGER THAN MEN? 

Each year, 200,000 more men than 
women die in the United States. By 
1975, women are expected to out- 
number men by 3,600,000. There 
are now 7,700,000 widows in our 
population and the number is rising 
sharply. 
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The Health Information Founda- 
tion suggests that medical science is 
challenged to find an answer to we 
problem before American males be- 
come in effect “an underprivileged 
segment of the population.” 

It is possible, the foundation says, ° 
that there are biological reasons why 
women are the longer-lived. But it’s 
also possible that men are more sub- 
ject to the tensions of modern urban 
life. 

Paradoxically, although women 
live longer than men, they appear to 
have more illness. In any event, they 
see the doctor more frequently, even 
when statistics are adjusted for 
medical care related to childbirth. 
Many men still seem to be governed 
by the philosophy of an earlier age, 
when it was commonly assumed that 
an illness did not exist until it was 
confirmed by medical consultation. 

Furthermore, the foundation 
points out, the demands of their jobs 
make it more difficult for some men 
to see a doctor—or serve as an ex- 
cuse to keep them from seeing one. 


NO NEED TO RUSH INTO 
HEART SURGERY, DOCTOR SAYS 


Most operations on children with 
a hole in the heart can be postponed 
indefinitely without harmful results, 
in the opinion of Dr. Benjamin M. 
Gasul of Cook County Hospital, 
Chicago. There is seldom an emer- 
gency, he says, for nature makes a 
remarkable adjustment to the defect. 

As a result, the operation can be 
delayed until the child is older and 
can withstand surgery better. An- 
other advantage in delay is that op- 
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erative techniques and heart-lung 
machines will be improved so that 
the surgical death rate will be much 
lower than at present. 

In the heart condition known as 
intraventricular septal defect, the 
mertality rate may run as high as 30 
percent in some hospitals. In this 
condition, there is a hole in the wall 
separating the two lower chambers 
of the heart. 

To sew up the hole, surgeons must 
stop the heart, open it, and keep the 
patient alive with a heart-lung ma- 
chine. The death rate at present in 
first-year surgery for this condition 
is higher than the rate that could be 
expected if the child were not oper- 
ated on, Dr. Gasul says. 


SURGICAL CONVALESCENCE 
CAN BE TOO LONG, DOCTOR SAYS 

Many patients can go back to 
work after surgery earlier than they 
are permitted to, in the belief of Dr. 
N. Henry Moss of the University of 
Pennsylvania. They are restricted 
by their physician who is basing his 

- decision on “opinion” and not objec- 
tive evidence. 

Doctor Moss made a nationwide 
survey among physicians to deter- 
mine how Jong they recommended 
convalescence following uncompli- 
cated surgery for appendicitis. Some 
doctors recommended 14 days, while 
others said they preferred a period 
of as much as 28 days. 

Recent military experience shows 
that otherwise healthy personnel in 
the 20 to 29 age group were safely 
put back on duty after an average 
of 12 days. 
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DEODORANT MAY CAUSE 
SMALL SORES IN ARMPITS 


If you use a deodorant in the arm- 
pits, be sure it doesn’t totally ob- 
struct the sweat glands, warns Dr. 
Thomas S. Saunders of the Univer- 
sity of Oregon. In the last couple of 
years, several cases of an unusual 
condition have followed the use of 


deodorants, particularly the stick- 
type containing zirconium salt. The 
condition consists of small, firm ele- 
vated lesions which bear a superficial 
resemblance to the lesions of tuber- 
culosis. They eventually disappear, 
Dr. Saunders told the American 
Academy of Dermatology and Syphi- 
lology. But most people who use the 
stick deodorant have no difficulty. 


DIABETES MAY CAUSE 
TEMPORARY EYE PARALYSIS 

Diabetes may be the cause of some 
cases of sudden paralysis of certain 
muscles of the eye. Dr. Daniel Sny- 
dacker of Chicago says it has long 
been known that diabetes sometimes 
involves the third cranial nerve, 
which controls most of the muscles 
of the eye. But eye specialists have 
given little study to the association 
of diabetes with paralysis of these 
muscles. 

The chief symptom is double 
vision coming on rather suddenly. 
The condition improves when the 
diabetes is under control. Dr. Sny- 
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dacker says the sudden paralysis 
may be seen more frequently, since 
more people are living longer to ac- 
quire diabetes and more diabetic 
patients are living longer with the 
aid of insulin. 


UNDER DRUG INFLUENCE? 
DON’T DRIVE, SAYS M.D. 


People have been well-advised not 
to drive after drinking. But there 
are drugs other than alcohol that im- 
pair mental, sensory and_ physical 
ability, savs Dr. Seward E. Miller, 
University of Michigan. 

Patients should not drive: (1) 
when under the influence of tranquil- 
izing drugs during the initial phase 
of dosage adjustments; (2) after 
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having taken such central nervous- 
system stimulants as benzedrine; 
(3) when there is dizziness, ringing 
in the ears, or drowsiness following 
streptomycin or sulfa drugs; (4) 
after receiving narcotics, barbitu- 
rates and local anesthetics for minor 
surgery. 

It is not enough to drive slowly 
or carefully. says Dr. Miller, since 
this kind of driving often constitutes 
a significant traffic danger, too. Peo- 
ple must ever drive while under the 
influence of the drugs. 


CHROME DRAWN FROM 
SHOES IRRITATES FEET 


When shoes become hard and tend 
to tear at the seams, it is often per- 


March 


spiration that is causing it, accord- 
ing to skin specialist, Dr. George E. 
Morris of Long Island Hospital, Bos- 
ton, Mass. 

It happens in this way: Chromium 
salts are used in most tanning proc- 
esses to make soft shoe leather. Per- 
spiration draws the chrome out of 
the leather, leaving the shoe without 
its chemical protection. 

© 6 e 

The breakdown in shoes is most 
often seen in people who are on their 
feet a great deal. including nurses, 
waitresses and soldiers. 

The “leaching” of the chrome from 
the shoes by the sweat often causes 
a rash on the individual’s feet, says 
Dr. Morris. One case treated was a 
nurse who had suffered from an erup- 
tion on her feet for four years. She 
had solved her problem temporarily 
by wearing cloth shoes. 
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INTESTINAL OBSTRUCTION 
DIAGNOSED BY TAPE RECORDER 

By recording the churning sound 
of the intestines on tape, a Lynch- 
burg, Va.. doctor is able to diagnose 
a number of ailments. Dr. J. W. 
Devine says a microphone placed on 
the abdomen will pick up sounds that 
can be interpreted after .special 
training. : 

Infection in the early stages, for 
example, will cause an increase in the 
churning movements and an increase 
in the sounds. In the early stages of 
obstruction, on the other hand, the 
sounds increase at first, then fade 
out. Partial obstruction causes one 
type of sound, complete obstruction 
another. 


A 20-year study of 
marriage provides a 
psychologist’s answers 
to questions like: 


Has Marriage Changed You? 


by Jack Harrison Pollack 


Condensed from The Star Weekly Magazine 


V HAT ARE the most dangerous 
Ae acs: in marriage? It is popu- 
larly believed they are the first or 
second — after the “moonlight-and- 
roses” glow has passed. Warnings 
have also been given regarding the 
“seven-year itch” and the late 40’s 
and early 50’s when many women 
fear loss of their looks, and men of 
their virility. 

But now an exciting new 20-year 
study of marriage shows that in the 
9th and 10th vears happiness is often 
at a low point. Fortunately, how- 
ever, by the 20th year of marriage 
most men and women are as happy 
as they were right after their honey- 
moons. * 

This is one of the many new find- 
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ings about marriage in a study by 
E. Lowell Kelly, a University of 
Michigan psychology professor. A 
former president of the American 
Psychological Association, Dr. Kelly 
started his survey more than 20 
years ago. His subjects were 300 
New England couples whom he fol- 
lowed from their engagement per- 
iods. It is probably the longest con- 
tinuous study of marriage ever made. 

Doctor Kelly found that people 
generally choose marriage partners 
who share common ideas about re- 
ligion, sex, money, politics and chil- 
dren. When a man and woman have 
different backgrounds, the marital 
strain is generally greater. 

However, persons about to marry 
shouldn’t choose their extreme alikes, 
either. Instead, they should look for 
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a delicate balance of differences, the 
study suggests. In other words, hus- 
bands and wives should be alike 
enough to have common goals but 
different enough to find each other 
stimulating. 

“T can think of nothing more bor- 
ing than to come home to my psy- 
chological twin,” says Dr. Kelly. 
Dreamy-eyed couples who enter 
marriage with the “pal” or “let’s- 
share-everything” philosophy often 
become competitive and forget that 
marriage requires men and women to 
play different roles. 

Another myth blasted by the study 
is that grown-ups do not change much 
in personality. “Good old Charley is 
the same as he was 20 years ago,” or 
“Mary can never be any different,” 
their friends often sigh. Surprisingly, 
even most psychologists accept this 
no-personality-change theory. This 
explains why so much of their re- 
search has been devoted to childhood 
and adolescence instead of to adult- 
hood. 

“Tn most of us, by the age of 30, 
the character has set like plaster, and 
will never soften again,” claimed 
William James, the father of Amer- 
ican psychology. [See Science Mile- 
stone, Jan. ’58 issue —Ept1ror | 

But the Michigan marriage study 
reveals that important changes in 
our personalities continue to occur 
during adulthood — even though 
these changes may be slow and un- 
dramatic. 

The greatest change found was in 
religion. Nearly all the men and 
women had stronger religious feel- 
ings after being married 20 years. 
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Husbands and wives also had a 
higher regard for marriage as an in- 
stitution and for raising children 
after being married 20 years. This 
was probably due to social pressures. 

Most of the women in the study 
were less interested in art, music, 
literature and esthetics during their 
40’s than their 20’s. Most men, 
after two decades of marriage, were 
less concerned with pure science, phi- 
losophy and other theoretical sub- 
jects. 

Both men and women, who had a 
mildly favorable attitude toward 
housekeeping in 1937, developed a 
definite dislike for it by 1957. One 
reason is that wives, as well as hus- 
bands, grew more “masculine,” the 
study found. Psychologists have 
long rated us “masculine” or “femi- 
nine” by how we think—not how we 
look. Many of the women in the 
study, after being married 20 years, 
thought like presidents of manufac- 
turing companies! 

Why? Because today the Amer- 
ican home is becoming more mecha- 
nized with modern household appli- 
ances, explains Dr. Kelly. Today 
many wives routinely fix electrical 
plugs, do plumbing repairs and run 
power mowers. 

Another fairly popular belief that 
the study debunks is that women are 
more fickle than men. In order. to 
test this old theory Dr. Kelly gave a 
complex series of personality tests in 
which he rated women and men con- 
sistent or inconsistent in their re- 
sponses. The most consistent traits 
found among men and women were 
those concerned with basic values 
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and vocational interests. Attitudes 
and allegiances, ranging from the 
choice of a cigarette to a political 
party, changed greatly during the 20 
years. 

In self-ratings both men and wom- 
en claimed they were less peppy, less 
neat, less broad in their interests and 
less well-tempered than 20 years 
earlier. However, Dr. Kelly reminds 
us that people at 45 are more objec- 
tive in evaluating themselves than 
before their marriages. 

Other scientists have begun inter- 
preting Dr. Kelly’s findings. Re- 
cently Elliot G. Mishler and Charles 
F. Westoff, professors at Princeton 
University, analyzed his data on 
fertility. 

Twenty years ago Dr. Kelly asked 
each of his engaged men and women 
subjects how many children they 
would like. The men wanted an 
average of 2.6; the women 2.8. Only 
a slight relationship was found be- 
tween premarital wishes and actual 
later childbearing. 

Stable, dependable men and wom- 

_en, especially with high energy level, 

tend to have more children, it was 
found. Persons who are independent, 
adventurous, or concerned with their 
social status generally reproduce less. 
Women with inferiority feelings, and 
those who are uncooperative, nerv- 
ous, selfish, with a wide variety of 
interests, usually want—and have— 
fewer children. By contrast. men 
who are tolerant, unconventional, 
cooperative, and casual dressers, 
with brdad interests, usually have 
large families. 

Doctor Kelly began his study 
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when he was a 29-year-old psycholo- 
gist at Connecticut State College. 
He was amazed at the scant amount 
of information available on why mar- 
riages succeed or fail. With a modest 
grant from the National Research 
Council, he set out to discover: what 
types of men and women marry each 
other, what individual characteris- 
tics make for the happiest marriages, 
and what changes, if any, take place 
in husbands’ and wives’ personalities 
after being married. 

Instead of interviewing long-mar- 
ried or divorced couples who might 
have forgotten some of their experi- 
ences, Dr. Kelly decided to study 
engaged couples and follow them 
through their marriages. Picking his 
subjects from newspaper engagement 
columns and campus acquaintances, 
he chose 300 New England couples 
whom he believed would stick with 
his study. 

At first many of them, fearing em- 
barrassing questions, were hesitant 
to cooperate. Once the study’s scien- 
tific purpose was explained, they 
pitched in enthusiastically. To as- 
sure confidential answers, each cou- 
ple was given a code number. The 
average age of the men was 25; the 
women. 24. About 81 percent were 
Protestant, 11 percent Roman Cath- 
olic and 8 percent Jewish. 

Doctor Kelly gave all his subjects 
seven standard psychological tests, 
including a 36-question personality 
test that he himself devised. The 
couples rated themselves and each 
other, then five friends of both were 
asked to do likewise. This gave far- 
sighted Dr. Kelly ten additional 
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sources of information about his 
couples. All 600 promised to fill out 
individually an annual follow-up 
questionnaire about their marriages 
which would be sent to them on their 
wedding anniversaries. 

World War II temporarily halted 
the study. After the war, naval 
Commander Kelly, now demobilized, 
accepted a psychology professorship 
at the University of Michigan and 
resumed his study with the aid of 
Michigan and Yale grants. 

Fellow psychologists gloomily pre- 
dicted that the war-dislocation of 
families would prevent him from re- 
contacting many of his subjects. 
Tracking down the last few couples 
was as thrilling as a detective man- 
hunt, but investigator Kelly found 
that, after nearly 20 years, 454 of 
his original 600 engaged persons 
were still living as husband and wife. 
Though all had originally lived in 
New England, now they were in 31 
states, in Canada and in several for- 
eign countries. 
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With such widely scattered sub- 
jects, the follow-up had to be done 
by mail. 

“This was an exciting period,” ad- 
mits Dr. Kelly. “Would our partici- 
pants nearly 20 years later, busy 
with their jobs, children, hobbies, 
and community activities, take the 
time to fill out these forms again?” 

They did and their replies were 
amazingly frank. Many topics, in- 
cluding finances, sexual relations, 
children’s upbringing and philosophy 
of married life, have yet to be ana- 
lyzed. After the voluminous data 
has been tabulated on electronic 
computers by his assistants, Dr. 
Kelly intends to publish a book. 

Ever since Adam basked in Eve’s 
seductive smiles, philosophers, scien- 
tists and ordinary men and' women 
have been seeking the formula for 
happy mating. Perhaps the findings 
of Dr. Kelly will throw new light 
upon the world’s oldest relationship 
—and help future generations make 
greater successes of their marriages. 


“Hard Core” of Atom Defies Understanding 


THE UNEXPLORED INTERIORS of atomic 
nuclei are growing smaller and smaller, 
but there still remains a “hard core” 
resistant to the most powerful probes. 

A three-layer picture of the nucleus 
was being drawn by physicists attend- 
ing a Stanford conference on nuclear 
sizes and density. Scientists now under- 
stand the reactions of the outer fringes 
of the nucleus, both theoretically and 
experimentally. 

The intermediate zone is being pene- 


trated. but effects there are still some- 
what puzzling. experimental results not 
always agreeing with theory and vice 
versa. 

Deep in the nucleus’ interior is the 
“hard core.” which so far defies science. 

Physicists once considered the entire 
nucleus as an exiremely tiny but im- 
penetrable mass. By hurling such frag- 
ments of matter as electrons and pro- 
tons at atomic nuclei, scientists have 
learned the nucleus is soft and fuzzy. 


Mongoeloid Children 
Want To Love 
And Be Loved 


i 


by James A. Brussel, M.D. 


Condensed from Today’s Health 


\ UCH IS KNOWN and written 
_iV1 about mental deficiency, but 
the same cannot be said for the form 
called mongolism. This clinical type 
of mental retardation was first de- 
scribed by J. Langdon Down in 1866. 
Shuttleworth referred to the patients 
as “unfinished children,’ for they 
appear to retain many remnants of 
the fetal stage of development. Men- 
tally they are usually of the idiot or 
imbecile level—that is. with an IQ 
below 25 in the former and between 
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25 and 49 in the latter. The severity 
of the retardation can be judged 
when we consider that an IQ of 70 
is “borderline intelligence.” 

But taken as a whole, these chil- 
dren are conspicuously alert and 
bright for their mental age level, re- 
markable imitators, and—here is the 
real tug at their mothers’ hearts — 
usually a happy, contented, active 
group. 

Physically, they share a com- 
mon facial appearance suggesting— 
though actually not much like—the 
Mongols, hence the name. Walk 
through a large ward in a state school 
housing these children and you 
would think they were brothers and 
sisters! This applies equally to the 
out-and-out, clear-cut clinical type, 
the mongol, and the patient who has 
less severe characteristics and is clas- 
sified as mongoloid (“like” a mon- 
gol). 

The skull is rounded, brachyceph- 
alic (“short head”) and flattened at 
the back. The eyelid fissures are 
narrow and slanted in and downward 
toward the nose. The ears are often 
large, flaring and poorly patterned. 
The bridge of the nose is flattened 
and underdeveloped. 

The tongue is thick, somewhat en- 
larged, and deeply fissured. The arch 
of the palate is low and broad, with 
the teeth commonly showing enamel 
defects, often peg-shaped, and widely 
spaced. Eruption of the secondary 
teeth is much delaved. 

Hands are broad with short, tap- 
ering fingers, and the feet are paddle- 
shaped, with a decided gap between 


the first and second toes. Ligaments 
57 
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are extremely lax and all joints can 
be greatly overextended. 

Anything but the mildest sort of 
weather provokes a profuse nasal 
discharge and a roughening, thicken- 
ing and reddening of the hands with 
a glove-shape distribution, unless 
unusual care is taken. 

Many explanations as to cause 
have been advanced, especially by 
geneticists, but all theories remain 
unprovable. Mongolism exempts no 
family because of color, nationality, 
creed, social or economic status. 
Time after time, in hundreds of fam- 
ilies with a mongoloid child, it has 
been possible to trace back family 
trees and discover not only no mon- 
golism or mental deficiency, but 
nothing except robust, vigorously 
healthy ancestors for several genera- 
tions. 

Until very recent times much sig- 
nificance was attached to the sup- 
posed frequency of such children be- 
ing born to mothers approaching the 
menopause, or as the last-born in 
large families. Today we know that 
young mothers also produce mongols 
and mongoloids, and that these 
babies may appear first or second or 
at any time in large families. 

How many such children are there? 
Since the very slightly afflicted can 
pass unnoticed, statistics are inade- 
quate. However, in the severer 
forms, some idea can be gathered by 
regarding the latest figures from one 
locality. New York State completed 
an intensive survey which revealed 
165,000 persons in the “severely re- 
tarded” category (idiots and im- 
beciles), or about 1 percent of the 


March 


state’s total population! In New 
York City alone there are 3,000 
births in this group each vear. How 
many more mentally defective babies 
are born annually, including the less 
retarded and therefore less readily 
recognized moron and low normal, 
can only be a matter of speculation. 

For a long time psychiatrists and 
educators had an excuse for offering 
little if anything in the way of treat- 
ment, for then these children rarely 
lived beyond their first few years, 
because of their abnormal tendency 
to contract infections. 

Now, thanks to antibiotics, the in- 
fants are surviving childhood and 
later years. Fifteen years ago state 
schools had crib after crib of mon- 
goloid infants but a mere handful of 
mongoloid children. Today, wards 
are overflowing with such youngsters 
and adults. ; 

Now for the first time, however, 
science can study retarded individ- 
uals, assay and inventory their as- 
sets and at least by trial and error 
discover what sort of care and train- 
ing will produce the best results. 

Medicine has already learned 
much. First, the task is not hopeless, 
particularly for the mongoloid. Pa- 
tient, sympathetic but persistent 
discipline can help this type of re- 
tarded child to acquire good personal 
hygiene, to dress and undress, to be 
reasonably neat and tidy, to talk and 
walk and eat properly. In not a few 
instances, these children can attend 
special schools and create more 
than simple products in occupational 
therapy centers. In recreation they 
can learn to master simple games 


1958 


and to participate in group activities 
with rather astonishing cooperation. 

People who have dedicated their 
professional lives to helping the mon- 
gols will tell you that their work is 
a pleasure and a source of deep, warm 
satisfaction because “these lovable 
children want to love and be loved.” 

Years ago I learned to avoid point- 
ing a finger at a mongoloid child or 
stroking his head because that finger 
will be clutched and held as though 
the child’s life depend- 
ed on it, and when those 
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contemplating double suicide. I in- 
vited them to my office and as we 
talked I asked if they were consider- 
ing another child. 

Wide-eyed and horror-struck, they 
gasped a vehement rejection of the 
idea, solely on the grounds that they 
could never face another such occur- 
rence. I asked them what they would 
say to themselves 20 years after when 
they would inevitably wonder if they 
might have had a normal child. 

Furthermore, I ar- 
gued, they had done all 


pathetic eyes are turned 
up to you with an ap- 
pealing smile, you just 
cannot withdraw. If 
any one group of hu- 


@ What could be bolder than 
the dream that we shall yet 
trace in the structure of mat- 
ter itself the compelling rea~ 
sons which formed it, step 
by step, into a shape which 


they could for their 
first-born and, should it 
happen again, they 
could do the same again. 
I talked with them for 


man beings can be sin- 
gled out for their frank, 
undisguised affection, 
they are undoubtedly the mongoloids. 

Seldom does a day pass without 
some mother who has given birth to 
a mongol or mongoloid asking me, 
“Doctor, should I have another 
child? What are the chances that 
this will occur again?” These moth- 
ers have been told everything from 

- “there isn’t any likelihood” to “under 
no circumstances should you become 
pregnant again.” 

As near as current statistics can 
determine, the chances for a mother 
producing a second mongolian child 
is 50 percent. If this reads like ter- 
rific odds, let me cite two typical in- 
stances. After one couple had placed 
their first-born, a mongolian idiot, in 
a state school, they telephoned me 
about a month later that both of 
them were depressed to the point of 


one day came to life. 
—J, Bronowski 


over an hour and when 
they left I felt that 
though I had done my 
best I had made little impression. 

A year later I received a birth an- 
nouncement. I promptly telephoned 
the father and asked him if the sec- 
ond child was normal. 

“Oh, yes,” he crowed, “but, doc- 
tor, I must tell you that the baby 
was born three months ago. We 
wanted to be sure before we notified 
you.” And after a brief pause, “We 
won’t have to wait 20 years for the 
answer to that question, will we?” 

Then there was the mother of two 
normal children whose third child 
was a mongolian idiot. Undaunted, 
she had another child, and this, too 
was mongoloid. “If I was able to 
produce two normal children, doc- 
tor,” she said, ‘I should be able to 
do it again.” On the fifth try she did. 

There is an unfortunate miscon- 
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ception about the institutionalization 
of mongolian infants. Most people, 
including many physicians, seem to 
believe that prompt hospitalization 
of the newborn mongoloid is an irre- 
futable must. Of course, such a baby 
may suffer complications such as 
malformations of the heart, hydro- 
cephalus or congenital cleft of the 
vertebra or skull. Feeding or nursing 
problems or convulsions may also re- 
quire that the baby be removed from 
the home and placed where the facil- 
ities for treatment are available. 

Of the dozens upon dozens of 
mothers who have sought placement 
of their mongoloid babies T have sel- 
dom had one fail to ask, “Doctor, 
must I give up my baby?” Where 
the child presents no clinical prob- 
lem other than mongolism I answer 
in the negative. No amount of 
money, no nurse, attendant home, 
school, institution or hospital can 
possibly buy or substitute for a 
mother’s love. 

Whenever the mother asks if she 
must part with her baby I inquire 
why she is seeking placement. Then 
comes the wrbicinis ag answer, “My 
doctor advised me.” Or “I was told 
it would make a nervous wreck of 
me,” or “The baby would have an 
unfavorable influence on my other 
children.” 

I should like to answer these ques- 
tions more realistically: 

1. How can caring for a mongo- 
loid infant “make a nervous wreck 
out of its mother’? If the case is 
uncomplicated, the care of a mongo- 
lian baby is no different than that of 
anormal baby! 
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“The other children will hate 
it... or tease it... or hurt it,” and 
so on. Mother, the other children 
will act toward that mongolian in- 
fant exactly as you do. If you are 
kind, sympathetic, loving, and pro- 
tective, so will they be. On what 
valid psychological grounds can chil- 
dren be expected to be jealous of a 
subnormal defenseless siblitig? Why 
should they mistreat a brother, or. 
sister who lacks normal intelligeare 
physical ability and coordination?. 

The pattern is the same in cr 
areas. If you despise religion, so will . 
your children. If you like ice-skating, 
so will your children. If you “tove 
your unfortunate little mongolian 
baby, so will your children, And they 
will quickly teach their comrades in 
the community to act the same way 
toward their baby brother or sister. 

On the basis of this philosophy 
and what we are beginning to learn, 
it seems that help and instruction for 
parents, not institutionalization of 
the baby is desirable. In many com- 
munities private and public agencies 
are now planning for day-care cen- 
ters where mothers can take their 
mongoloid children and learn special 
techniques in caring for and teaching 
them. while the children themselves 
are undergoing training and educa- 
tion by expert personnel. 

Finally there is ‘public opinion.” 
Horror, repugnance and intolerance 
are more rampant than I had hereto- 
fore suspected. Recently I heard 
two educated women remark, while 
watching a marvelous TV presenta- 
tion on mental retardation, “Why 
don’t they kill these children at birth, 
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spare them handicaps of struggling 
for existence, spare their parents all 
the anguish and bitterness they must 
feel?” 

Overlooking the fact that these 
ladies were childless, and the religio- 
socio-legal question of so-called 
“mercy killing,’ we must bear in 
mind 


tudy and research of the child: Somebody loves him! 
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living mongoloid may lead to the pre- 
vention of mongolian births in the 
future. 

Finally, watch an understanding 
mother and her retarded baby. Note 
the loving look in her eyes and, more, 
the sheer adoration in his. Remem- 
ber, in any case of any handicapped 


Death Rate Rose Slightly in 1957 


Tir DEATH RATE in the United States 
increased moderately in 1957. accord- 
ing to the statisticians of the Metro- 
politan Life Insurance Co. This increase 
largely reflected the outbreak of Asian 
flu. 

The national death rate for 1957 is 
estimated to be 9.6 per 1,000 popula- 
tion, compared with 9.4 for 1956. It is 
the tenth year in succession to record 
a rate below 10 per 1,000. 

Although the case fatality rate for 
respiratory diseases has been relatively 
low, the death rate from influenza and 
pneumonia as a group increased in 1957. 
rising to about 34 per 100.000. This 
is the highest rate in about a decade. 
but less than half that recorded in any 
year prior to 1941. In sharp contrast 
to the influenza pandemic of 1918-19, 
the excess mortality resulting from the 
recent outbreak was concentrated 
among people past age 55. 

There was a marked reduction in 
cases of poliomyelitis. About 6.000 
cases of the disease were reported in 
the U.S, during 1957. This compares 
with more than 15,000 cases reported 
in 1956. about 29,000 in 1955, and with 


nearly 58,000 in 1952. The low level 
of cases in 1957 resulted partly from 
the wide use of the Salk vaccine, the 
statisticians report. 

Deaths from tuberculosis also de- 
creased. It is likely that in 1957 for 
the first time, the death rate from the 
disease in our country will fall below 
8 per 100,000 population. In the past 
decade alone the tuberculosis death 
rate has dropped about 75 percent. 

Infant and maternal mortality in 
1957 continued at the all-time low 
levels established the year before. 
There were about 26 infant deaths for 
every 1,000 live births. which repre- 
sents a decrease of about 20 percent in 
the past decade and of more than 50 
percent in two decades. Maternal mor- 
tality has been reduced by almost three- 
fourths since 1947. 

Fewer cases were reported in 1957 
than in 1956 for each of the principal 
communicable diseases of childhood 
(measles, scarlet fever, whooping cough, 
and diphtheria). For the group as a 
whole, the decrease was one-fifth. Paral- 
lel declines were recorded for cases of 
typhoid fever and infectious hepatitis. 


Recent scientific findings throw new light on 


Planet of Mystery 


by Patrick Moore 


Condensed from The New Scientist 


Z & HE LAUNCHING Of artificial satel- 
lites has opened a new era in ex- 
ploration of the universe. Soviet sci- 
entists have said that attempts to 
send unmanned vehicles to the moon 
and nearer planets will be made be- 
fore long, and one of them has éven 
stated that the time is near when 
man will set foot on Mars and Venus. 

Of these two worlds, Mars appears 
the more promising. Maps of its sur- 
face can be drawn up, and its tem- 
peratures measured. Though condi- 
tions there are hostile, they are not 
hopelessly so, and many astronomers 
believe that the dark areas are due 
to vegetation, though as yet there is 
no proof, 

On the other hand, we know very 
little about Venus. This is shown by 
The New Scientist (Dec. 14, °57), Cromwell 


House, Fulwood Place. High Holborn, London, 
W.C.I., England. Copyright 1957 


A? 


the fact that of two theories now be- 
ing seriously discussed, one proposes 
that the surface is covered entirely 
with water, while the other indicates 
that there is no water at all! 

This lack of information may 
seem curious, since Venus can ap- 
proach us to within a distance of 25 
million miles. This is less than that 
of any other planet, and only about 
100 times the distance of the moon. 
Unfortunately, Venus is quite unob- 
servable except on-the rare occasions 
when it passes across the sun. 

In dimensions and mass, Venus 4s 
very similar to the earth; the diam- 
eter is 7,700 miles, the mass 0.83 of 
that of our world. Here, however, 
the similarity ends; the atmosphere 
and the surface conditions are quite 
unlike those of the earth. 

When Venus is observed by tele- 
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scope, the disk usually appears more 
or less blank. Even large instruments 
will not show much. and the cause is 
obvious enough: what we are seeing 
is not the actual surface of the 
planet, but merely the upper part of 
an atmosphere. Most photographs 
are devoid of detail. Even a photo- 
graph taken with the Palomar 200- 
inch reflector shows nothing at all 
apart from the bright crescent. 

Features on the disk can be seen 
from time to time, but take the form 
of very faint and ill-defined gray 
shadings and brighter areas. quite 
unlike the definite details visible on 
Mars or Jupiter. 

One of the problems of Venus con- 
cerns the length of its rotation per- 
iod. or “day.” which is still not 
known. Attempts have been made to 
get information by measuring the 
apparent shifts of the gray shadings. 
Unfortunately the shadings them- 
selves are not permanent, and have 
no definite boundaries. Even if such 
shifts could be measured we would 
still have no definite clue to the ro- 
tation period; local movements in 
the atmosphere of Venus would 
play an important part. The bright 
patches seen occasionally are no 
* more informative. 

Of greater interest are the light 
areas often seen near the “poles” of 
the planet. These areas are often 
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termed polar caps, but they are cer- 
tainly not due to ice or snow, and 
they may not even mark the poles of 
rotation. Some authorities dismiss 
them as mere contrast effects. If 
they are real, they can only be phe- 
nomena of the upper atmosphere of 
Venus. 

Everyone must be familiar with 
the appearance known as “‘the old 
moon in the new moon’s arms.” 
When the moon is a crescent, the 
“dark” side can often be seen shin- 
ing faintly, because it is lit by light 
sent to it from the earth. A similar 
effect has been seen with Venus, but 
is much more difficult to explain, 
particularly as Venus has no satel- 
lite. This ‘ashen light” is elusive 
and hard to study, but work car- 
ried out by Russian astronomers 
seems to show that it is a real phe- 
nomenon. 

It would be interesting to find out 
something about the magnetic field 
of Venus, and studies have been car- 
ried out by J. Houtgast, of Utrecht, 
Holland. If Venus has a powerful 
magnetic field. then when the planet 
is between the earth and the sun it 
should divert parts of the streams of 
electrically charged particles emitted 
by the sun. From his studies, Hout- 
gast has suggested that Venus has a 
magnetic field considerably more 
powerful than our own. Here again, 
the results are still tentative. 

Ordinary photographs of Venus 
show no detail. Photographs taken 
in ultraviolet light do. however. show 
definite surface markings, and this 
confirms that what we are studying 
is not the real surface, but merely the 
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upper part of Venus’s atmosphere. 

Telescopic work carried out by G. 
Schiaparelli in 1877 led him to con- 
clude that Venus, like Mercury, has 
an axial rotation period of the same 
length as the time taken for the 
planet to go once around the sun—in 
the case of Venus, 224 days 16 hours 
49 minutes. Since Venus’s orbit is 


almost circular, this would mean that 


ABOVE, the phases of Venus (assuming, for 
simplification, the earth to be stationary) 
related (below) te how it appears to us. 

At V-1 Venus appears at its nearest and 
largest, but its darkened side is presented 
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the same face would be turned to- 
wards the sun all the time, and “day” 
and “night” in the conventional 
sense would be unknown there. In 
this case, we would expect the sunlit 
hemisphere to be much warmer than 
the dark side of the planet. 

But this is not what we find. Meas- 
urements show that the two hemi- 
spheres are each at a temperature of 


to us (below, left). At V-3 the planet is at 
ifs most distant, but is fully illuminated by 
the sun (below, right). The other drawings 
show how Venus appears in the intermediate 
stages when viewed through a telescope. 
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about —39 degrees Centigrade. It 
* ig true that the temperatures refer 
to the upper atmosphere, not to the 
surface; but it is now believed that 
on ‘Venus, the “day” is decidedly 
shorter than the “year,” 

Doctor Gerard Kuiper, of the 
Yerkes Observatory, University of 
Chicago, from photographic studies, 
prefers a rotation period of about 
one terrestrial month, and until re- 
cently this was the value generally 
accepted—but recent work by radio 
astronomers has thrown the whole 
question into the melting-pot again. 

In early 1956 J. D. Kraus, at Ohio 
State University, detected radiation 
from Venus on a wavelength of 11 
meters. The signals were of two 
kinds. The first took the form of 
very short bursts, rather like atmos- 
pherics from thunderstorms; the 
second were more sustained, lasting 
for one second or even more, and 
were faintly reminiscent of signals 
from a radio telegraph station — 
though it is hardly likely that “‘Venu- 
sians” were trying to attract our at- 
tention, as was suggested in sensa- 
tional newspaper reports at the time! 
_.. Venus may well have an iono- 
sphere as dense as that of the earth. 
Tf so, radio waves originating near 
the planet’s surface will more read- 
ily penetrate the ionosphere of Venus 
near the apparent central point of 
the disk; in fact, the ionosphere will 
seem to have a “hole,” which will 
remain fixed relative to the earth. As 
Venus rotates, the radio sources will 
be carried periodically beneath the 
“hole,” and will then be best ob- 
served. In this way Kraus has de- 
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rived a rotation period of 22 hours 
17 minutes, not very different from 
our own. 

Since Venus is so like the earth in 
size and mass, we might expect a 
similar atmosphere, but analysis of 
the upper layers has shown that this 
is certainly not the case. No oxygen 
or water vapor has been found, but 
there is a great deal of carbon di- 
oxide, COz. Coupled with the lesser 
distance of Venus from the sun this 
indicates an uncomfortably high sur- 
face temperature, and radio observa- 
tions lead to the same conclusion. 

It is clear that the atmosphere of 
Venus is hopelessly unfavorable for 
advanced life, but there is no gen- 
eral agreement as to the nature of 
the “clouds.” These clouds are yel- 
lowish, and are probably in violent 
motion. They may be due largely to 
dust, but this view has been chal- 
lenged by F. L. Whipple and D. H. 
Menzel, both of Harvard College 
Observatory, who consider that they 
are due more probably to HzO. 

Whipple and Menzel point out 
that in view of the low temperature 
of the upper atmosphere of Venus, 
failure to detect water vapor is no 
argument against the HO character 
of the clouds. A thick atmosphere 
consisting largely of COz, could not 
exist on an earthlike planet with con- 
tinents protruding from oceans of 
water; the COz would be “fixed” in 
the rocks in the form of carbonates. 

On the other hand. if land masses 
were absent, the fixation of COz 
would not continue after the forma- 
tion of a thin buffer laver of car- 
bonates. It is therefore suggested 
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that the surface of Venus is com- 
pletely covered with water. 

Forty years ago, it was believed 
that Venus might be a world in a 
condition similar to that of the earth 
in carboniferous times, with abund- 
ant moisture, luxuriant vegetation, 
and amphibian or even reptile life. 

Analysis of the atmosphere showed 
that this theory could not be correct, 
and it was superseded by a new pic- 
ture of Venus, according to which 
the whole planet was a dust-desert 
without a scrap of moisture. 
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Now we have the marine theory, 
which has been strongly criticized, 
but which is certainly worth most 
serious consideration. 

One thing is certain: Venus is a 
thoroughly unfriendly world, and the 
existence of advanced life there 
seems to be utterly out of the ques- 
tion. But in all other respects, it is 
best to admit that we do not know. 

Though few people now doubt 
that men will one day land on Venus, 
we cannot yet predict what the first 
space travelers are likely to find. 


Heart Beats Irregularly for 38 Years 


THE IRREGULAR BEATING of a person’s 
heart at frequent intervals — or even 
constantly—doesn’t mean he’s going to 
have a heart attack and die. 

In fact, one New Yorker’s heart beat 
irregularly for 38 years before he sud- 
denly died at the age of 94, “having 
been most active until the very last 
moment,” a New York doctor reported. 

He was suffering from auricular fibril- 
lation, which is a convulsive movement 
of the upper chambers of the heart. 
His was the familial type. 

He was one of 22 members of the 
same family. all of whom had auricular 
fibrillation. The family’s history, cov- 
ering 36 years and 113 members of 5 
generations, was outlined by Dr. Wil- 
liam L. Gould. Albany, N. Y., in the 
Archives of Internal Medicine. 

The first two cases occurred in a step- 
brother and a stepsister. Eight mem- 
bers of the second generation who lived 
to the sixth decade or beyond, all de- 


veloped auricular fibrillation. In the 
third generation, 11 cases have already 
developed and more may appear from 
time to time, Dr. Gould said. Only one 
case has appeared in the fourth genera- 
tion—in a 32-year-old man, who is the 
youngest one to have the condition. So 
far the fifth generation is too young to 
show signs of the disorder. 

Treatment for the disorder is gener- 
ally very simple. Posture changes 
sometimes help during the attacks. 
When drugs are needed, barbiturates 
are better than digitalis. quinidine or 
nitroglycerin, which are usually given 
in ordinary auricular fibrillation. 

The patient should continue his usual 
routine, Dr. Gould said. He is not a 
“cardiac-failure patient”; in fact, fa- 
milial auricular fibrillation does not 
even predispose the patient to cardiac 
failure. Only 1 person among the 113 
studied died of a coronary attack; he 
had had rheumatic fever in childhood. 


SCIENCE 
LOOKS 
AHEAD TO 
2000 A. D. 


we a development engineer 
like myself looks into the fu- 
ture and tries to explain what he 
sees, he begins to sound more like a 
science-fiction writer than a develop- 
ment engineer. 

By the year 2000, for instance, it 
. is entirely possible that we may have 
spaceships which can travel at a 
speed approaching the speed of light. 
This would put us in a position to 
examine some of the fantastic impli- 
cations of Einstein’s theories. These 
theories indicate, among other things, 
that as man soars through the air at 
the speed of light, his life processes 
slow down to the point where he 
might go off into space for what 
seems like a day in his own experi- 
ence and find, on his return to earth, 
that 1,000 years of life had elapsed. 

But we need not search so far 
afield for technological adventures. 
Our own times are amazing enough, 
and they are becoming rapidly more 
so as we move toward the end of the 
century. Progress today does not 
follow a straight upward curve, in 
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the 19th century way; rather, it is 
exploding all around us. 

In energy consumption, for exam- 
ple, half of all the oil consumed in 
the history of man has been con- 
sumed in just the last 25 years. One 
Strategic Air Command bomber con- 
sumes more fuel in one mission than 
most of our entire Air Force con- 
sumed in 1918. 

The SAC can drop in a single raid 
more explosive power than was ex- 
pended in all of World War II, both 
on the ground and in the air, by all 
armies, navies and air forces. By 
2000 a.p., what remains of cheap fos- 
sil fuels, such as oil, coal and natural 
gas, will be limited; hydroelectric 
power will have been utilized to the 
maximum; and atomic energy will 
be commonplace as a substitute for 
the older sources of energy. 

The development of aircraft also 
illustrates the accelerating progress 
which characterizes today’s technol- 
ogy, and will continue to do so as 
we approach the year 2000. In its 
first 50 years the airplane picked up 
speed rather slowly, reaching a little 
over 100 miles per hour in 1918, 
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doubling its speed in approximately 
double its life, then rising to 300 
mph in 1936 and 600 mph in 1954, 
The current speed record is over 
2,000 mph, but rockets which might 
be manned in the near future have 
exceeded 19,000 mph. 

As for materials, the aircraft man- 
ufacturers started out with fabric 
and wood, then gradually took ad- 
vantage of the newer aluminum. 
Now we are in the new era of titani- 
um — an era only about ten years 
old. And already we are using high- 
temperature steels and can see the 
widespread use of high-temperature 
plastics, which have the advantage 
of low heat conductivity. 

In our flights into space, exit from 
and re-entry into the earth’s ‘atmos- 
phere imposes a severe strain on the 
structure of aircraft. Although plas- 
tics do char under such circum- 
stances, their low heat conductivity 
allows only outer layers to be de- 
stroyed, leaving the basic structure 


intact. 
| 


It is clear that a revolution in 
metals is just starting and that the 
remaining years of the century will 
see startling advances in steel, alu- 
minum, copper and other basic met- 
als, as well as the birth of many new 
metals and metal alloys. 

And, although plastics have under- 
gone tremendous advances in the last 
50 years, they are still in their in- 
fancy and their future holds untold 
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wonders, including plastics that will 
be nearly as strong as steel. We are 
now seeing the emergence of engi- 
neered plastics, which have the prop- 
erties of several materials in a com- 
posite form. A good example of this 
is reinforced fiber glass. The tre- 
mendous strength of glass fibers is 
combined with polyester or other 
resins to protect the fragile glass 
fibers from shattering. 

Beyond that, I think we can ex- 
pect to see the development of an 
industry utilizing inorganic fibers 
other than glass in heat-resistant 
uses. By 2000 4.D., we can expect to 
see a whole new family of materials 
now unknown to man or even to 
nature. 
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These will be brought into being 
by processes such as that used by the 
General Electric Co. to produce syn- 
thetic diamonds. The tremendous 
heat and pressure utilized in this 
process change the crystal structure 
of boron nitride into a diamond 
structure. The new structure is as 
hard as a diamond and has the addi- 
tional advantage of being able to 
withstand about twice as much heat 
as a natural diamond. 

One of the most dramatic areas in 
our future, I believe, will lie in our 
fast increasing ability to solve 
mathematical, engineering and scien- 
tific problems with the help of elec- 
tronic computers. Computers and 
photoelectric sensing devices are the 
keys to man’s ability to grapple suc- 


1958 


cessfully with the technological rev- 
olution which he is creating. 

Already great strides have been 
made in running complex machines 
by the use of magnetic-taped instruc- 
tions. We can now machine compli- 
cated parts to tolerances closer than 
any heretofore possible and repeat 
the operation indefinitely by captur- 
ing the instructions to the milling 
machines on magnetic tape. These 
machines surpass even our most 
skilled machinists in their various 
repetitive skills, 


As the population grows and the 
demand for food increases, we can 
expect computer and photoelectric 
sensing devices (plus programming 
on magnetic tapes) which will allow 
men to cultivate, plow, sow and reap 
in several fields at the same time 
with merely supervisory monitoring 
of the activity. 

_ A farmer, for example, will be able 
to’ sit at the console of a television 
receiver and keep track of machines 
_in half a dozen fields unattended by 
any human hands except the ones 
that control the electronic equip- 
ment. 

In other ways. too, science is work- 
ing toward solution of the big food 
problem that will be presented by the 
growing population. Already in the 
United States, refuse waters from 
paper production are being utilized 
for human consumption. By 2000 
A.D. we will be processing other waste 
and sewage materials in elaborate 
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ways for a variety of human uses. 

As an indirect result of atomic 
fusion (the control of the hydrogen 
bomb reaction), our food supply 
may be changed even more drasti- 
cally. It is believed by many that 
work on controlled atomic fusion 
now is at the same stage of develop- 
ment that atomic fission was in 1940, 
The theory, in other words, has been 
worked out; what remains is the 
practical application. What we will 
have to learn is how to control tem- 
peratures of approximately 100 mil- 
lion degrees. 

Some German scientists believe 
that the problem can be solved by 
means of electromagnetic fields 
which will hold the hydrogen react- 
ing atoms in the center of a large 
pipe. The necessary isotopes for this 
reaction might be obtained from the 
sea. Some think that a cubic mile of 
sea water contains enough of these 
isotopes to supply the world’s annual 
energy requirements in 2000 A.D. 


If this is so and is done, we will 
have to change our whole concept of 
life. It means that we will be min- 
ing the sea instead of the land. Since 
we will have to process this large 
amount of water—one cubic mile— 
we will be able to extract the gold, 
silver, iodine. bromine, tungsten and 
magnesium which we are already ex- 
tracting, plus all of its other rich 
contents. 

And we will probably be farming 
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the sea as well, growing foods that 
are not even thought of now, such as 
unicellular animals and plants. This 
would make available adequate food 
for our expanding population for at 
least a century. 


é 


We are all aware of the great 
strides that have been taken in chem-’ 
istry since 1900. Our great chemi- 
cal plants produce compounds which 
seem like sheer magic. Our ability to 
construct such .new materials as 
nylon is impressive. But the chemi- 
cal industry’s advances in the next 
40 years will make those of the last 
40 look quite ordinary. The sea will 
be turned into hundreds of valuable 
chemicals as the air now is. New 
fibers, new finishes, new materials of 
all kinds will come from the labora- 
tories, affecting everything we eat, 
wear and use. 

In manufacturing, as we look back 
to 1900, we see an enormous increase 
in investment in tools to increase the 
productivity of workers. The invest- 
ment which we now make can be ex- 
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pected to increase heavily by 2000 
A.D. We can expect that the invest- 
ment per worker in automatic tools 
will increase at an astronomical rate. 

Our forms of transportation are 
more difficult to predict. Since 1900 
we have been building up an enor- 
mous problem in traffic control. It 
is my belief that most of the long- 
range transportation of goods and 
materials in the year 2000 will be 
done by unmanned space vehicles. 
automatically and safely controlled: : 
from origin to destination along 
predetermined and non-interfering 
spaceways. 


——— 


There is one prediction which, for 
better or for worse, seems certain to 
hold for the year 2000. Children 
born now will have reached the age 
of 43; they will look about the same 
and act about the same as people do 
now: they will have powers over na- 
ture undreamed of today. but their 
power over themselves and _ their 
fellow men will present about the 
same problems they do today. 


Hospital Patients Get Musical Pillows 


LIsTENING TO A PILLOW is the way pa- 
tients are now passing the time at the 
North Cambridgeshire Hospital at Wis- 
beth, England. 

The pillows contain a new device 
called the “pillowphone” which brings 
the patients recorded or “live” music 
and can also be used to call the nurse by 
speaking into it. 

The pillowphone is a loudspeaker 


which has been encased in sponge rub- 
ber covered with a washable plastic. 
Neat and hygienic. it can be put either 
underneath or on top of the pillow. 
When he wants to talk to the nurse, 
the patient merely pushes a button 
pinned to his blanket and waits until 
a littie light flashes. This signals that 
the nurse is listening, and he can begin 
talking to her through the pillow. 


If you have sought the repair of a household appliance 
lately you, too, may have wondered... 


fs There a Handyman Handy? 


by Francis Coughlin 


Condensed from the Chicago Sunday Tribune Magazine 


\V MAT THIS COUNTRY NEEDS con- 

siderably more than a good 
5-cent cigar (current cost about a 
quarter) is a good $5-handyman 
(former cost about a dollar). 

Come to think of it, a reasonably 
competent apprentice will do, pro- 
vided he is able, say, to resolder a 
cuff link, to restore a sagging set of 
-bedsprings, and to effect simple re- 
pairs on standard electrical appli- 
-ances. 

My present technological needs 
are small. I am in need, at the mo- 
ment. of a handyman to resolder a 
cuff link. The link of which I speak 
is of no great value. It happens to 
have been fashioned by a friend of 
mine who designs handmade jewelry. 
The motif is a fish—or. more pre- 
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cisely, the skeleton of a fish. That 
gives you the idea. The little metal 
bar joining the gadget came unsol- 
dered. Probably it was my fault. 

I first consulted an attendant in a 
hardware store — high school type, 
clean-cut, American lad, other-di- 
rected personality. Result, nega- 
tive. Pertinent comment: “Nah, we 
wouldn’t bother with nothin’ like 
that. Maybe a jeweler .. .” 

First Jeweler: “Mister, you got 
here the work of some screwball. 
Lemme sell you a real set of cuff 
links. Two television cameras with 
the initials engraved. Fifteen dol- 
lars—” 

Second Jeweler: “I dunno. I’d 
have to send it to the shop, and all 
that trouble. Why don’t you forget 
ite 

Third Jeweler (Columbus viewing 

71 


72 SCIENCE DIGEST 


the New World) : “You know what? 
This thing’s come unsoldered! I 
guess maybe I can find some silver 
solder around. Come back a week 
from Thursday.” 

I came back on the day appointed. 
The cuff link came apart the follow- 
ing day. I am still in need of a man 
to resolder a cuff link. 


AM IN NEED also of a fellow to 
[ replace two broken slats in the 
box-spring frame of a single bed. I 
cannot easily send the bulky frame 
back to the manufacturer. I am in- 
disposed toward wrestling with coiled 
steel and splintery soft woods. (Why 
soft woods, anyway, in a $40 item?) 

The question is: Do I call a car- 
penter, a cabinet maker, or an up- 
holsterer? The notion seems as ridic- 
ulous as to call a brain surgeon to 
look after a blackhead. In any case, 
I shall need the services of a small 
lumber yard. I do not have a lumber 
yard on the premises. 

It may be that broken cuff links 
and collapsed bed slats pose excep- 
tional problems. But surely electri- 
cal appliances are familiar household 
marvels. I don’t refer to complicated 
mechanisms. I know that refrigera- 
tors, washing machines, television 
sets, and vacuum cleaners are as in- 
tricate as sputniks. 

Skill, knowledge, special equip- 
ment, and extra-special training 
which are the glories of our free en- 
terprise system are needed to effect 
major repairs. Not that electrical 
servicing is free, you understand. 
The blunt fact is that servicing costs 
are higher than the original cost of 
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many a triumph of American know- 
how and easy-credit merchandising. 

Now I would not, for the world, 
impugn the zeal and talents of the 
young men who man our repair 
shops. They are bland, well-laun- 
dered, outgoing, and highly vocal 
young people. Doubtless they have 
completed high school courses in life 
adjustment and folk dancing with 
spendid marks. ‘ 

My sole cavil is that they don’t 
seem to understand the simplest 
things about the little routine jobs 
they’re commissioned to do. They 
are ignorant, careless, and incom- 
petent. They are deficient in ele- - 
mentary knowledge, slapdash, or 
stupid in workmanship. They do not 
know. They do not do, They do not 
care. 


F THIS SEEMS an irate indictment, . 
it T ask you: Have you sought the 
repair of a household appliance late- 
ly? Ihave. May I append these few 
footnotes from actual clinical his- 
tories? ; 

Case of the Coffee Maker: This 
intelligent mechanism, personally 
known to me, suffered a sudden col- 
lapse of its vital functions. To be 
sure, the final failure was not its 
first. A cord had to be replaced once. 
A socket burned out twice. Interior 
maladjustments were repaired at the 
factory on still another occasion. 
(Chronic invalidism?) 

Minor surgery was performed by 
local practitioners and a versatile 
janitor. The final emergency neces- 
sitated a prolonged stay in a large 
public utilities clinic. Recovery was 
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uneventful except that a metal filter, 
also admitted to the clinic, was never 
formally received and, therefore, 
never formally discharged. (Faulty 
administration?) Total time inca- 

. pacitated — including the period of 
waiting for a new filter-—one month 
and four days. 

Electric Sheet: This affectionate 
bed-covering of my acquaintance 
was hospitalized at the first symp- 
toms of a profound dyscrasia and 
.subsequently pronounced on the 
point of cure six times—each time 
following a family visit. Residents 
and interns were completely baffled 
by the patient’s indisposition. Final- 
ly the chief-of-staff took the case. 
Cure established—friends and rela- 
tives hope. 

Steam Iron: Disturbed, uncooper- 
ative; apparently a psychotic indi- 
vidual. Two weeks of clinical con- 
sultation have resulted in neither 
diagnosis nor prognosis. 

Twin Lamps: Wiring defective, 
-apparently congenital. Wiring rein- 
stalled. Standing fixtures wobbly. 


Average American Is a Little Fat 


* AttHoucH too much emphasis has been 


put on overweight as the direct cause of 
coronary heart disease. the indirect re- 
lationship between the two conditions 
is even greater than many studies have 
indicated, Dr. Richard S. Gubner. Equi- 
table Life Assurance Society of the 
U.S.. New York, N. Y., reported in 
Nutrition Reviews. 

Statistical studies that show little dif- 
ference between overweight people and 
the so-called average-weight ones. as far 
as life span and heart disease go, are 
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Patients and family: making a toler- 
ant adjustment. 

Three-way Switch: Burned out. 
Blew fuse. Pronounced inseparable. 
New switch, more expensive, on pro- 
bation. 


W ELL, these are five clinical 
cases. Nothing as complicated 
as sputnik, either. It is sobering to 
reflect that some 2 million repair 
and maintenance men operate under 
our economy. It is distressing to re- 
cord that our national repair bill ex- 
ceeds $16.5 billion a year — more 
than the cost of American home fur- 
nishings and clothing for the same 
period. 

Yet perhaps this essay sheds light 
on what happened to our sputnik. 
It’s quite likely the satellite was de- 
veloped two years ago. The final 
gadgets needed were one switch, two 
fuses, and a 15-watt bulb. The satel- 
lite was sent to the nearest electric 
appliance repair counter. That’s all. 
We started from scratch and built a 
new satellite. 


misleading. There is quite a difference 
when overweight people are compared 
with those who are underweight. 

The “average” adult American is in 
fact moderately obese, with fat making 
up some 20 percent above the lean, fat- 
free, body weight of the average middle- 
aged male. 

When moderately underweight indi- 
viduals were compared with moderate 
overweights the death rate climbed 
steadily as the overweight increased, 
Dr. Gubner said. ios 
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PARTICLES IN THE ATOM 


by Hoke Norris 


Condensed from The Chicago Sun-Times 


WO BILLIARD BALLS have collided 
T and separated, changing their di- 
rections. If the balls are reversed, as 
in a motion picture run backward, 
will they retrace their paths? 

This problem and others like it 
arise out of the work which recently 
won the Nobel Prize in physics for 
two Chinese-born University of Chi- 
cago graduates, Tsung Dao Lee and 
Chen Ning Yang. 

They questioned a principle of 
physics accepted for 30 years—the 
principle of the conservation of par- 
ity, which was supposed to rule in 
all forms of matter and energy. 

Their questions prompted contin- 
uing experiments at the Bureau of 
Standards, Columbia University, the 
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University of Chicago under Associ- 
ate Prof. of physics V. L. Telegdi, 
and by C. Roy Ringo, associate 
physicist at Argonne National Lab- 
oratory, and his associates. 

A new secret of matter is being 
studied. The scientists believe they 
have demonstrated that parity con- 
servation does not always operate. 
There are some forces which disobey 
the law that applies to other parts of 
the universe. What is the significance 
of this hole in nature? That’s what 
they’re trying to find out. The an- 
swers may relate to the very nature 
of matter. 

To understand the meaning and 
significance of these developments, 
the investigator refers to four forces 
operating throughout nature. 

1. The first and weakest force is 
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gravitation, which was explained by 
Newton. 

2. Then came electricity, or elec- 
tromagnetism. 

3. Third was the nuclear force 
holding the nucleus of the atom to- 
‘oether. By all the rules of physics 
and logic, the nucleus should fly 
apart with explosive consequences, 
for its charged particles are all plus. 
Like is supposed to repel like, as 
when the positive ends of two mag- 
nets approach each other. The plus 
charges in the nucleus should send it 
flying apart. 

The nuclear explosion is the re- 
lease of the force that binds the nu- 
cleus together. It is the force that 
devastated Hiroshima and Nagasaki. 

4. The fourth force is the one in- 
volved in the parity-conservation ex- 
periments. “This,” Ringo said, “has 
long been one of the thorniest busi- 
nesses in nuclear physics.” It’s 
known as beta decay, or weak inter- 
action. It describes the emission of 
particles by other particles in the 
atom. 

~The components of the atom may 
be compared to the components of 
our solar system. Their arrange- 
ments and motions are similar. In 
the tiny, invisible atomic system, the 
nucleus is the sun and the electrons 
are the planets. In combination, 
these particles form all the solids, 
gases and liquids in the universe. 

Scientists know that the nucleus 
of the atom is itself composed of par- 
ticles, called neutrons and protons. 
Electrons sometimes are created and 
emitted by a “parent” nucleus in a 
process known as “decay.” This ex- 
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plains the change of one element into 
another — as the “decay” of cobalt 
into nickel. This is beta decay, or 
weak interaction—the fourth force. 

Until recently, it was believed 
that all the four forces behaved alike. 
This assumption involved a funda- 
mental concept of the universe. It 
was assumed that the universe was 
symmetrical. That is, it looked the 
same from both sides; its image in 
a mirror would be the same as its real 
self. All nature was supposed to read 
the same from right or left, like a 
palindrome—“Madam, I’m Adam,” 
or Napoleon’s complaint, “Able was 
I ere I saw Elba.” 

Nature was supposed to make no 
distinction between right and left, 
plus and minus charges, and past 
and future. If everything were re- 
versed — plus turned into minus, 
minus into plus, right spin to left 
spin, right rotation to left rotation— 
the face of nature would remain ex- 
actly the same. There would be no 
difference between matter and “‘anti- 
matter” as the reverse of nature is 
called. 

Tt had been demonstrated that this 
parity principle operated on particles 
involved under gravitational, electri- 
cal and nuclear forces. But did par- 
ity operate in beta decay, the weak 
interactions? 

This fourth force, as Ringo said, 
had been troubling physicists for a 
long time. In weak interactions cer- 
tain particles had appeared that ap- 
parently obeyed none of the usual 
laws. They were called “strange” 
particles. Physicists didn’t know 
what to do about them until Yang 
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and Lee pointed out, quite simply 
and briefly, that science had not tried 
to find out if the parity principle was 
valid for processes involving these 
“strange” beta particles. 

Scientists quickly got to work. At 
the Bureau of Standards, physicists 
froze radioactive cobalt to almost 
absolute zero in order to still its 
atoms as much as possible. They 
lined up the cobalt nuclei in a mag- 
netic field, to point all north poles in 
the same direction and south poles in 
the other direction. Then they 
measured the number of particles 
coming from each end. 

Tf parity held—if nature was sym- 
metrical—the emissions should be 
evenly distributed between the two 
ends. 

But the scientists found that more 
particles came from one end of the 
nuclei than the other. In this one 
case, it could be said, nature did 
make a distinction between right and 
left. Nature would not be the same 
thing if reversed; its mirror image 
would be opposite from the real 
thing. 

At Columbia University and in 
the Enrico Fermi Institute for Nu- 
clear Studies at the University of 
Chicago, the same results were ob- 
tained with the use of the meson, 
another subatomic particle. 
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At Argonne, near Chicago, Ringo 
and his associates, in conjunction 
with Telegdi, set out to verify these 
results with the most elementary 
beta decay of them all, that in which 
a neutron is transformed into a pro- 
ton by the emission of an electron. 
They used neutrons oozing from the 
sides of an atomic reactor. And they 
found that only 62 percent as many 
electrons escaped from one end of the 
neutrons as from the other. 

Parity thus fell from its pedestal. 

The Argonne time-experiment in- 
volves this principle: Time is meas- 
ured according to change. If there 
were no change there would be no 
time. By changing things back to 
their previous conditions, you have 
reversed time. 

The colliding billiard balls, Ringo 
said, would retrace their precise 
paths. Would the particles in beta 
decay do the same? Would the past 
be the same if we went back to it? 

“That’s the question,” Ringo said. 

“Tt shows,” exclaimed Telegdi, 
“that we had accepted a law of na- 
ture that never existed. We are now 
conducting experiments that we 
would never have done otherwise.” 

But do we know yet why one of 
the four forces varies in its behavior? 

“We're working on that now,” 
Telegdi said. 


THERE ARE NOW in the U.S. at least 20.000 retired engineers and 


natural and physical scientists, most of whom are able and anxious 
to contribute to the nation’s defense effort, according to G. Warfield 
Hobbs. chairman of the National Committee on the Aging, If 
only 1,000 scientists and engineers resumed only part-time work, 
it would mean that 2,000,000 highly skilled annual man-hours 


could be added to the national defense effort, Hobbs said. 


and riding more comfortable . . - 


Car manufacturers have made engines 
more powerful, styling more dramatic, 


But What Have They Done About Safety? 


by William Carroll 


Condensed from Motor Trend 


{ 1rHout a backward glance, 
W the man stooped to slash a 
seat belt with his knife. Twice he 
had to cut before the web strap sepa- 
rated from its floor anchor. Within 
15. minutes the knife-wielder cut 
belts from every car in the dealer’s 
showroom. 

The time: eight vears ago, when 
Nash hopefully installed seat belts in 
their 1950 models. But John Q. Pub- 
lic took one look and said, “Do I 
have to use a seat belt to ride in this 
automobile?” The negative reaction 
hurt Nash sales, and dealers began 
cutting safety out of new cars before 
the factory eliminated the belts as 
standard nan 


Motor end (Jan. °58). Copyright 1957 by 
Petersen ishing Co., £959 Hollywood Blyd., 
Los Angeles 28, Calif. 


By 1955 every motor car maker 
had men trying to find answers to 
problems of car safety. Dealers were 
displaying padded instrument panels 
and optional seat belts, when in mid- 
1955 some General Motors produc- 
tion lines began quietly installing 
new safety latches that reduced 
chances of doors opening in an acci- 
dent. 

Ford teed off its 1956 models with 
a “Lifeguard” safety program of 
padded dash, seat belts, safety steer- 
ing wheel and advertising. Results 
were something less than happy. Of 
the 1956 models, 500.000 had pad- 
ded dashes. Approximately 100,000 
were equipped with seat belts. And 
Ford lost $800,000 on installation of 
the safety devices. Other makers 
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quietly followed Ford. Dished steer- 
ing wheels and safety door latches 
could be found on almost every 
make, with dash padding, and seat 
belts as extra-cost option on many. 

July of the same year found a con- 
gressional investigation beating the 
safety bushes around Detroit. The 
Special Subcommittee on Traffic 
Safety of the Committee on Jnter- 
state and Foreign Commerce set out, 
as part of their aim, “. . . to deter- 
mine the extent to which excessive 
speed, intoxication, lack of adequate 
safety inspection of vehicles, insuffi- 
ciently strict state and local laws, 
poor condition of highways and other 
factors have been responsible for 
such increase and for resulting 
deaths. ...” 


ERUSAL of the committee’s 927- 

page hearings transcript shows 
that about half their time was spent 
in Detroit watching crash tests and 
listening to auto “brass” thump the 
tub for each corporation’s safety re- 
search. 

Meetings held for the safety 
committee included one where 
American Motors president, George 
Romney, made a good pitch for uni- 
tized body construction (in Rambler 
and now in ’58 Lincoln) by saying, 
“When we started with unit body- 
frames we had about 6,000 foot- 
pounds per degree of deflection (un- 
supported frame corners are weighed 
to determine how much force is re- 
quired to bend them 1 degree), as 
opposed to competitive cars that ran 
from a low of 2,000 foot-pounds up 
to as high as 4,000. 


SCIENCE DIGEST 


March 


“Tn our latest (1956) cars we are 
up as high as 7,000 foot-pounds tor- 
sional resistance per degree of deflec- 
tion. With conventional construction 
the lowest is now about 4,000, the 
highest around 5,000 foot-pounds.” 

At Chrysler’s proving grounds in 
Ypsilanti, Mich., the committee was 
shown charts covering such esoteric 
subjects as roll angle, suspension fre- 
quencies, steering geometry, etc. Re- 
vealing was a discussion of problems 
in designing a safety door-latch. Test 
engineers ruined many a sedan to 
find out what kind of a wreck caused 
doors to pop open. Finally in roll- 
over tests at 45 miles per hour, they 
succeeded in opening one or more 
doors every time. 


EANWHILE the designers offered 
M several new latches. One was 
accepted for roll-over testing. But 
at the proving grounds, doors still 
opened, though laboratory tests had 
convinced the engineers that, they 
couldn’t. 

There was a lot of soul-search- 
ing and inspection of slow-motion 
movies before the villain was found: 
the outside door handles had been 
snagging themselves open as the car 
rolled. Engineers began locking their 
new deors on. the inside and since 
then they have not been able to pop a 
single locked door equipped with the 
safety latch. 

Ford went all out to demonstrate 
methods of test-crashing cars, evalu- 
ating dished safety steering wheels 
and test instrument panel safety 
pads designed to absorb the collision 
impact of nearly-human dummies. A 
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chart (“Passenger Car Horsepower 
vs. Traffic Fatality Rate’) thor- 
oughly stoned soapboxers who shout- 
ed of dangerous high horsepower. 

The chart showed that since 1935, 
fatalities per 100 million miles of 
driving have dropped from 8 to 4.5 
(National Safety Council says 8 to 
6.4). During this period, horsepower 
rose from an average of slightly over 
100 per car to nearly 180. 

General Motors put on demon- 
strations which utilized findings of 
their research into the often sug- 
gested “Shock Absorb- 
ing Bumper.” They 
slide-ruled that to stop 
a car at a rate similar 
to maximum brake use 
on dry pavement, the 
shock absorbing bump- 
er would have to be 11 inches from 
the front of a car traveling only 5 
mph. The bumper would have to be 
extended 177 inches —or almost a 
car length in front of the body!—to 
safely stop a car from a speed of 
20 mph. 

. GM_ also displayed a sedan with 
‘rearward facing seats. Seat-backs on 
the driver’s right interfered with his 
‘vision and rear seat passengers had 
ho room for their feet because of a 
hump for the rear axle. 

Time ran short before the safety 
conunittee could visit Studebaker- 
Packard. so safety engineer Donald 
Schrum came to the committee. He 
pointed out that S-P offered what 
everyone else had (safety door 
latches, padded panels, seat belts, 
etc.) plus touches of their own. Men- 
tioned were the nearly eye-level 


his facts. 


@ Every man has a right to 
his own opinion, but no man 
has a right to be wrong in 

—Bernard M. Baruch 
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speedometers minimizing the time a 
driver’s eyes must leave the road, and 
fade-resisting finned brake drums on 
more powerful V8s. 


W 7 nite auto makers and con- 
gressmen were dancing around 
the Maypole of traffic safety, the 
work done in 1955 by design engi- 
neers began appearing on the market. 
A vear and a half later the United 
Press issued a report on auto safety 
based on studies by the Cornell Uni- 
versity Project. The UP stated, 
“Drivers and passen- 
gers were as likely to 
get injured or killed in 
cars of the 1950-’54 
vintage (10.5 percent 
hardtops) as in older 
vehicles dating from 
1940-'49 (only 2 percent hardtops). 
though in some cases the newer cars 
resulted in more frequent and severe 
injuries. But this was not due to 
such factors as ‘thinner corner posts 
and collapsing roofs,’ but rather to 
other reasons such as interior design 
and the tendency of unsupported 
hardtop doors to pop open.” 

“The plain fact is.” said one Cor- 
nell researcher quoted in the UP re- 
port, “there is little difference be- 
tween a 1954 car and a 1940 car as 
to the injuries that can be sustained 
in each. Now that manufacturers 
have begun to adopt such devices as 
belts. padded panels. safety door 
locks, etc.. it is possible to say that 
you stand less chance of getting hurt 
in a 1956 or 1957 car than in earlier 
models.” 

In dealers’ showrooms, it’s a dif- 


80 SCIENCE 


ferent story. Loaded cars usually 
have factory safety kits (dash and 
visors) as part of the deal. Buy the 
car, you'll get safety too. But prac- 
tically no car in the showroom of a 
metropolitan dealer is equipped with 
safety belts. If you order them, you'll 
have to wait until a set is found to 
match the upholstery. And you get 
a firm price first. A Plymouth pur- 
chaser paid over $50 for two stand- 
ard belts, and the dealer swore the 
charge was legitimate. 

On the 758s safety is well adver- 
tised. Each maker points to lower 
centers of gravity, better handling, 
better brakes, better visibility, and 
brighter colors. 

New X-type GM frames were 
crash tested for resistance to side 
impact. Design improvements re- 
sulting from the tests were thicker 
body rocker panels and more rigid 
sheet metal for body members. 

Ford’s lower price cars use a “cow- 
belly’’-type frame which acts as a 
sturdy steel bumper along both sides 
of the car. 

Lincoln has turned to a unitized 
body—long used by American Mo- 
tors—which seems to have great re- 
sistance to collision damage. Stude- 
baker-Packard uses welded box-type 
doors for resistance to side impact. 


uT men behind the pencil are 
frankly stumped. Where do we 

go from here? How much safety can 
be built into a production car? 
Would the public (you, that is) pay 
$300 more for a safety car on the 
chance of being in that one fatal col- 
lision every 16 million miles? “Will 
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safety sell?” That is the really hard 
nut Detroit has to crack. 

The speed that most of us drive on 
cross-country trips has risen only 
slightly. Cornell reports that aver- 
age car speeds on the highway are 
about 30 mph in urban districts, a 
nominal 50 mph in rural areas. When 
it comes to relating speed and acci- 
dents, figures on the speedometer 
change. The report shows that im- 
pact speed of cars (the speed at 
which they become an accident sta- 
tistic) averaged only 42 mph in the 
country and 27 mph in urban areas. 

What this adds up to is stated 
simply by the Wall Street Journal: 
“What is curiously overlooked in the 
talk of safety is the simple fact that 
the more cars there are on the roads, 
the more accidents there are bound 
to be, just as a population increase 
means an increase in crime. This 
may be unfortunate, but it is pretty 
difficult to imagine any feasible way 
of restricting the volume of traffic. 
In any case, the notion that drivers 
are getting more reckless is a statis- 
tical illusion.” ; 

If accidents are going to be with 
us for some time, you might wonder 
what the odds are against one. In 
1956 the figures worked out to a col- 
lision every 61,000 miles, an injury 
every 430.000 miles and one fatality 
every 16 million miles. 

Has there been a reduction in the 
death rate? The National Safety 
Council’s answer is a definite “Yes.” 
Their charts show the traffic fatality 
rate has already fallen from 15.1 
fatalities per 100 million miles in 
1936 to 6.4 fatalities per 100 million 
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miles as of 1955. And the reduction 
in fatalities per mile was during a 
period when the number of motor 
vehicles in use more than doubled. 

So — now what? Cars are safer. 
Roads are no worse and are getting 
- better. Speeds have not jumped out 
of hand, nor has speed been proven 
the prime cause of accidents. 

‘That leaves safety up to you. 


i y you keep your full attention 

7 on road conditions ahead? (In 
19 percent of urban and 16 percent 
of rural accidents the car hit an im- 
movable object! ) 

Do you figure that slowing down 
when the highway twists and turns 
is less expensive than injuries from 
a roll-over? (Twenty-six percent of 
rural accidents — and 1 percent of 
urban — occur when the car rolls 
over, without any collision.) 

Does the other driver always 
know what you’re going to do next? 
(Simple car-to-car collisions make 
up 49 percent of urban and 35 per- 
cent of rural accidents.) 


} 
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Did you know that windshields 
are damaged by the occupant’s head 
in 25 percent of the collisions? In- 
strument panels are damaged by the 
occupant’s head or body in 16 per- 
cent of urban and 24 percent of rural 
accidents? (Reports already prove 
that safety belts will reduce damage 
to both you and the car.) 

Hospital records show that major 
causes of serious injury are the steer- 
ing assembly (29.4 percent), instru- 
ment panel (20.6 percent), wind- 
shield (16.9 percent), and ejection 
through an opened door (14.6 per- 
cent). If you spend about $35 for 
seat belts—correctly anchored—and 
a padded dash in a new car with 
dished steering wheel and safety door 
locks, you can greatly reduce your 
chances of being hurt by more than 
80 percent of the major causes of 
collision injury. 

“What have I done for safety?” 
may be the real question to ask 
the owner of your car. For as any 
doctor will tell you, it’s people—not 
cars—that get killed in an accident. 


French Trains Run Without an Engineer 


FRENCH RAILROADS are ready to put 
locomotives without engineers into 
service, reports the Chicago Tribune. 

' They have tested remote-control 
trains on a 35-mile stretch of track be- 
tween Dole and Vallorbe in eastern 
France on the Paris-Lausanne-Milan 
main line. The experiments have con- 
vinced technicians that locomotives 
without drivers are safe. 

Technically speaking. the idea of 


trains without drivers is not fantastic 
since signalling is automatic on hun- 
dreds of miles of track. The power and 
direction of trains can be centrally con- 
trolled. so that the only job of the engi- 
neer at present is to run his train at 
maximum speed. 

Besides operating trains without en- 
gineers, French railroaders are concen- 
trating on electrifying lines and increas- 
ing speed. 
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BOOKS 


IN SEARCH OF MAN, by André 
Missenard (Hawthorn Books, Inc., 
$5.95). An inquiry into the forces 
which mold man (i.e., chemical, physi- 
cal and psychical environments) and 
some recommendations as to how these 
forces may themselves be shaped to in- 
sure man’s best development. By a 
prominent French engineer and teacher. 


ONLY A TRILLION, by Isaac Asimov 
(Abelard-Schuman, $3.50). Prof. Asi- 
mov, who is equally at home in science 
and science fiction, explores a miscel- 
lany of science wonders, from the 
high jinks of radioactive substances to 
the chemical bases of life. 


BOOK OF THE SEVEN SEAS, by 
Peter Freuchen (Julian Messner, Inc., 
$7.50). The late explorer tells a story 
of the sea that rambles through sea 
dragons and giant navies, fact and fic- 
tion, myths and strange tales. 


LONG, LONG AGO, by Mary Lou 
Clark (Pageant Press, Inc., $2). For 
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younger readers, Mrs. Clark traces the 
rise and fall of the dinosaurs and other 
giant reptiles who ruled the earth 150 
million years ago. 


THE NEW LANDSCAPE, by Gyorgy 
Kepes (Paul Theobald and Co., $15.50). 
Artists and scientists seek to understand 
and visualize our increasing knowledge 
of the natural world. Profusely illus- 
trated. this book presents the views 
gained, with pictures and commentaries 
by leaders in both fields. 


FROM A CHINESE CITY, by Gon-, 
tran de Poncins (Doubleday & Co., 
Inc., $5). An account of the ancient 
Chinese culture. before the impact of 
Communist rule. by a Frenchman who 
remembers it with understanding. 
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The books listed above are not 
available from ScreENcE DicEst but 
may be obtained from the publishers 
named and, in most cases, from 
bookstores. 


Find Vitamin A Helpful in Treating Corns 


Inyections of vitamin A under painful 
corns have stopped the pain after all 
other forms of conventional treatment 
failed, according to Dr. Bernard Drum- 
mer, a Bronx. N. Y.. podiatrist. 

In a trial series of 21 patients with 
painful corns. the vitamin-A prepara- 
tion was injected around the corn and 
eliminated all symptoms of the condi- 
tion. Before the injections. many of the 
foot sufferers had needed regular atten- 
tion at short intervals in spite of silver 


nitrate applications. anesthetic injec- 
tions of procaine and the like, Dr. 
Drummer said. 

Corns are caused by an irritation that ~ 
stimulates the growth of the skin in 
the outer, or horny layer. The vita- 
min-A injections cut down this growth 
and cause the corn to shrink in size and 
sometimes disappear altogether. Even 
if the corn is not completely eliminated, 
the pain stops almost immediately, Dr. 
Drummer said. 


by Elliott H. McCleary 


y NTIL HE was 18, the great en- 
[ ' gineer who founded modern 
railroading could neither read nor 
write. The son of a poor Scotsman 
who as a youth emigrated to the coal 
fields of Northern England, George 
Stephenson was born on June 9, 
1781, in Wylam, England. There 
was no school in the town for mine 
workers’ children, who went to work 
at an early age to supplement the 
family income. 

George’s father Robert supported 

his wife and six children with the 
meager wages he earned as fireman 
of a primitive steam pump which 
kept a Wylam coal mine free of 
water. 
' Past the Stephenson cottage at 
Dewley Burn where the family later 
‘moved ran a wooden railway upon 
which horses drew wagons of coal 
‘from the mines to the riverport of 
Newcastle. 

A few years later, George Stephen- 
son was to combine these two ele- 
ments of his boyhood surroundings 
—steam and rails—into a develop- 
ment which would revolutionize the 
19th-century world. 

e Be e 

The steam locomotive and the 

railroad upon which it ran were 


GEORGE 
STEPHENSON 


Jz 
Father of 
Railroading 


fathered by many men. As early as 
1630, wooden railways consisting of 
pieces of planking laid parallel upon 
wooden supports were being used in 
the coalfields of northern England to 
permit horses to draw heavy loads 
of coal. Much later, wooden rails 
were formed with a rounded upper 
surface to fit concave-surfaced wagon 
wheels. 

In 1776, one of the first cast-iron 
railways, built with a flange on the 
edge of the rail to guide the wheels, 
was laid down near Sheffield by a 
John Curr, who had to flee for his 
life as rioting colliery workers op- 
posed to technological progress tore 
up his new tracks. 

Thomas Savery had patented a 
rude steam engine in 1698. Thomas 
Newcomen, a few years later, im- 
proved upon Savery’s engine enough 
so that his model could be used to 
pump water from the coal mines. 

In 1769, the same year that James 
Watt patented his improved steam 
engine, a Frenchman named Nicho- 
las Cugnot built a two-cylinder, 
three-wheeled steam carriage. But 
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during its first official trial it knocked 
down a stone wall that stood in its 
way and couldn’t attain a road speed 
faster than a slow walk. 

A later, slightly faster model that 
was tried in the streets of Paris be- 
came overbalanced while turning a 
corner, fell over with a crash, and 
was locked up as a menace to public 
safety. 

Englishman Richard Trevithick is 
generally credited with building the 
first successful railway locomotive, 
in 1804. A well-finished though odd- 
appearing machine with a horizontal, 
cylindrical wrought-iron boiler which 
enclosed the furnace, it had a single 
piston at the front which operated a 
gigantic fly wheel that transmitted 
its power to the four running wheels 
by a system of cogged wheels. 

On its first trial the engine drew 
for a distance of nine miles ten tons 
of bar iron, together with the neces- 
sary carriages, water, and fuel, at 
the rate of 514 miles per hour. 

But when the machine was put to 
work it proved too heavy for the 
plate rails of weak cast iron. On its 
journey to the railroad upon which 
it was intended to work, it broke a 
great many tram plates, ran off the 
road, and was brought back by 
horses, being used thereafter as a 
stationary source of power. 

Inventor Trevithick lost interest 
in locomotives after that, turning his 
attention to stationary engines, tun- 
nel building, steamships and silver 
mining in the Peruvian Andes. His 
hopes of building an immense for- 
tune in the New World were blasted 
by revolution, and in 1827 he man- 
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aged to escape from his rebel keepers 
and fled penniless to England, where 
he died in 1833. 


EORGE STEPHENSON began his ~ 

working life as a cowherd at the 
age of eight. Better wages attracted 
him to the colliery, where he joined 
other children in the monotonous 
task of picking stone and slate from 
the newly mined coal. Soon he grad- 
uated to driving a horse which trod 
an endless circle as it supplied the 
power to draw buckets of coal from 
the mine. 

At 14, he became assistant stoker 
of his father’s pumping-engine fur- 
nace at Dewly Burn mine. Fasci- 
nated by machinery, he soon learned 
how to take the pumping engine 
apart and put it back together again, 
lovingly cleaning it and making 
minor improvements as he did so. 

By the time George was 17, he was 
admitted to be the best illiterate me- 
chanic at the mine. But without an 
ability to read and write, he could 
rise no further. So he started to night 
school. By this time, he had been 
placed in charge of an engine which 
he maintained so well that it never 
broke down, and he had time to learn 
his letters and chalk up sums on the 
walls during the day. 

Before he was 21, he had advanced 
far enough so that he could read sci- 
entific books with difficulty; he had 
accumulated a large collection of 
tools with which he built an unsuc- 
cessful perpetual-motion machine. 
He became the operator of a sta- 
tionary engine which powered the 
removal of ballast from coal ships. 


1958 


Science Milestone: Stephenson 85 


At the age of 21, he married 33- 
year-old Fanny Henderson; the mar- 
riage proved happy for a time. A son, 
Robert, was born the next year. But 
their second child, a girl, died in in- 
fancy and soon thereafter Fanny 
died. He was to remain a widower 
until he was 39, when he took Eliza- 
beth Hindmarsh as his second wife. 

Upon his wife’s death, he placed 
“his two-year-old son in the care of a 
kindly neighbor woman and went to 

_work for a year as an engineman in 
a Scottish knitting mill. He returned 
_ upon hearing that his father had been 
burned and blinded for life while 
cleaning inside a boiler that was ac- 
cidentally closed and fired up. 

New troubles arose; George was 
conscripted to fight in England’s war 
against Napoleon. He used most of 
his savings to hire a soldier to serve 
in his stead. He paid off his father’s 
debts, became the sole supporter of 
his parents, his sickly young son and 
his sister Eleanor, who now cared for 
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the boy. He went to work at the 
mine, tending his old steam engine, 
and made extra money on the side by 
fixing clocks and watches. 


COON, HOWEVER, arose his first 
\ great opportunity. A nearby mine 
that had been flooded for a year was 
the despair of its engineers and own- 
ers. George Stephenson promised to 
fix the pumping engine so that it 
would enable the mine to be cleared 
in a week. This he did, and was 
awarded by being made permanent 
engine wright and, later, head engi- 
neer of Killingworth Collieries at the 
princely salary of 100 pounds a year. 

Here he began to work on his first 
locomotive. Since Richard Trevi- 
thick’s engine of 1804, others had 
built crude “traveling engines.” Some 
of these traveled not on rails, but on 
the public roads; none proved very 
practicable. 

The owner of a nearby colliery, a 
Mr. Blackett, had built ‘Black 
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Billy,” which had a cogged driving 
wheel on one side, the cogs fitting 
into the rackrail beside the track. 
Daily it traveled from Wylam to 
Lemington, dragging a train of eight 
or nine loaded coal wagons, accom- 
panied by much puffing, jerking, and 
spewing of red-hot cinders. 

In 1813 Blackett and a William 
Hedley built an improved locomotive 
which traveled on smooth rails with- 
out the rack mechanism. This engine 
and ‘Black Billy” operated for 
years, despite a crawling speed of 
2-1/2 miles per hour and a tendency 
to break or sink through the 3-foot- 
long iron-plated wooden rails. 

Stephenson studied the imperfect 
Blackett engines, convinced his 
employer he could do better, and 
in 1814 directed the building of 
“Blucher” in a local blacksmith 
shop. This was a two-cylinder en- 
gine that did the work of 50 horses, 
pulling 30 tons of coal uphill at 4 
miles per hour. The machine, driven 
by George’s eldest brother James, 
was used for years thereafter. 

In this engine, for the first time, 
the waste steam exhausted from the 
cylinders was directed up the smoke- 
stack to make a draft that greatly 
increased combustion. The next 
year George Stephenson built “Puff- 
ing Billy,” and further improved the 
smokestack draft. 

More traveling engines were built 
by Stephenson, and each was an im- 
provement on the last. He also de- 
veloped improved rails on which to 
run his locomotives. One of his pat- 
ents “lapped” the ends of the rails to 
create a smoother running surface. 
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Stephenson’s reputation grew with 
each new locomotive. In 1818 the 
owners of near-by Hetton Colliery 
borrowed him from his regular em- 
ployer so that he could design an 
eight-mile-long colliery railway for 
them. The finished railroad and its 
locomotives were necessarily crude, 
but the owners were well pleased. 
Soon Stephenson would build the 
world’s first public railway. 


UT GEORGE STEPHENSON is re- 
membered for another great 
achievement apart from railways; 
the invention in 1815 of the “Geordy 
Miners’ Safety Lamp,” which he suc- 
cessfully tested 19 days before Sir 
Humphrey Davy announced the de- 
velopment of his safety lamp. 

Unknown to each other, the two 
men at the same time developed 
similar lanterns based on_ similar 
principles to combat the dangers of 
“fire damp,’ a combustible gas, 
which constantly seeped into the 
mines. Because of it, miners were 
forced to work in almost total dark- 
ness. When they lit a candle, a dis- 
astrous explosion often resulted. 

Davy’s idea was to dissipate the 
heat of the flame with metal gauze 
around it. Stephenson’s lamp housed 
the flame in a glass chimney which 
created an updraft. At the top of the 
chimney was a perforated metal cap 
which cooled the flame’s heat below 
ignition temperature. 

Stephenson, however, had designed 
the metal cap to prevent unburnt 
particles of combustion from passing 
through and igniting the gas outside. 
Unwittingly he had used an incorrect 
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theory to produce a successful effect. 

His lamp was used for scores of 
vears thereafter in the northern Eng- 
lish .mines, and some of its principles 
were used in the improved Davy 
lamps which followed. Both the early 
Stephenson and Davy lamps warned 
users of the presence of fire damp 
by flaring up and then going out. 


N 1821, George Stephenson’s fame 
[ as a railway engineer had traveled 
50 miles south to the towns of Stock- 
ton and Darlington, soon to be linked 
by the world’s first public railway. 
Edward Pease, a wealthy Quaker 
woolen merchant, was the chief 
backer of the enterprise, and it was 
he who engaged Stephenson as head 
engineer to survey the land and build 
the railroad. 

The road, 25 miles in length with 
all of its branches, was to carry coal 
and other freight, and horse-drawn 
passenger coaches would also be per- 
mitted. Most of the backers had no 
idea that anything but horses would 
draw the cars, although there were 

‘plans. to use stationary engines on 
some of the branches to pull the cars 
by cable up inclined planes. 

Pease and Stephenson, however, 
‘ had other ideas. At first secretly, 
then openly, they pooled financial 
resources and established a locomo- 
tive shop to build three locomotives 
‘for the new railway. 

On September 27, 1825. after 
three years of toil by hundreds of 
workmen under Stephenson’s direc- 
tion, the railroad was finished. Thou- 
sands of excited spectators lined the 
right of way as the shiny new “Loco- 
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STEPHENSON’S 
The lamp’s cover is shown at the left. 


SAFETY-LAMP, at right. 


motion” pulled a train of 36 cars 
packed with 700 passengers. Before 
the day was over, the sturdy engine 
had attained an unprecedented speed 
of 14 miles per hour, and the Stock- 
ton and Darlington Railway began 
an immediately popular and profit- 
able operation. 

Before the Stockton and Darling- 
ton was completed, Stephenson had 
embarked on other railroading ven- 
tures. The first was the eight-mile 
Canterbury and Witstable Railway, 
completed after five years and fea- 
turing both stationary cable engines 
and a locomotive built by the 
Stephenson works. Next was the 
Liverpool and Manchester Railway, 
begun in 1824 but not finished until 
1830. 

This project had u stormy begin- 
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ning. Tales that the new railroad 
would despoil the countryside circu- 
lated among the landowners, who in- 
cited their tenants to harass the sur- 
veying crews with sticks and stones 
and pitchforks. Surveying instru- 
ments were smashed by enraged 
mobs. Often Stephenson’s surveying 
crews were forced to work by moon- 
light, and woeful mistakes resulted. 

The undertaking was a huge one. 
At one place, progress was delayed 
for many months as Stephenson’s 
men piled hundreds of tons of brush 
into the 30-foot-deep muck of a 
3-1/2-mile-wide bog the railroad was 
to cross—and did. Hills were cut 
through and tunnels were dug, in- 
cluding one 1-1/4-miles long under 
Liverpool; at least 63 bridges were 
built. 

Stephenson was the chief engineer 
of the project; but few people, even 
his friends, thought that Stephenson 
locomotives should be purchased for 
the new line. A competition was 
finally agreed upon. Stephenson and 
several others began to build loco- 
motives designed to meet require- 
ments set forth by the railroad’s 
backers. The winner would receive 
the franchise to supply locomotives 
for the railroad. 

Stephenson’s entry was the famous 
“Rocket,” built with the help of his 
son Robert, now an accomplished 
engineer. Its basic features have 
been embodied in successful steam 
locomotives to this day. They in- 
cluded: an improved steam blast for 
urging the combustion of coal; a 
boiler (suggested by Henry Booth) 
in which a large heating surface was 
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gained by means of many small tubes 
through which the hot gases from the 
fire passed; cylinders which were set 
at a slope, rather than being vertical 
as in earlier locomotives (later this 
position was altered to an almost 
horizontal angle) ; subsequently was 
added the “link motion’——instead of 
chains or cogs—which perniitted the 
engine to be reversed easily. 

Competing with three other loco- 
motives, all of which developed tech- - 
nical difficulties and proved unsound, 
the “Rocket” won the trials. Its suc- 
cess was assured when it drew a 
coach containing 30 passengers at a 
speed of 29 miles per hour. 

With the contract and the 500- 
pound prize in his pocket, and in his 
ears the cheers of observers who had 
come from all over England and 
Europe to watch the trials, George 
Stephenson’s standing as the world’s 
foremost railroad engineer was sure. 


‘HE Stephenson locomotive works 
" coukinied to build better loco- 
motives each year, with improve- 
ments such as the self-acting brake 
and springs to ease the lot of the cin- 
der-strewn railroad train passengers. 

Stephenson and his son were soon 
busy surveying, planning, improving 
and laving railways all over England, 
in addition to operating England's 
greatest locomotive factory, as a net- 
work of railways began to spread 
over the civilized world. George 
Stephenson directly superintended 
the building of some railways; for 
others, he acted as the consulting en- 
gineer. Sometimes Robert directed 
the building. 
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Between 1828 and 1901, the Ste- 
phenson locomotive works shipped 
145 “first” locomotives to practically 
every country in the world, including 
Ceylon, India, Australia, Argentina, 
and the Union of South Africa. 
Among those sent to the United 
States were the ‘John Bull” and the 
“Davy Crockett.” The “Stourbridge 
Lion,” built by an English firm to 
Stephenson’s specifications, was test- 
ed at Honesdale, Pa., on August 8, 
1829. 

Stephenson became a wealthy man, 
and extended his holdings to a coal 
mine and a limeworks. He was con- 
sulted by the leading railway engi- 
neers of the world and by struggling 
voung inventors. He laid out the 
railway system of Belgium, and was 
a guest of its King. He watched his 
son Robert become famous as “Eng- 
land’s Bridge Builder.” 
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Attempting to retire at Tapton 
House. a country estate in Ches- 
terfield. he soon found himself in the 
midst of experimentation in horti- 
culture and agriculture. Then, weak- 
ened by an arduous surveying trip 
through Spain three vears before. he 
died on August 12. 1848. 

Elaborate eulogies were written 
and delivered upon the occasion of 
his death. But perhaps the most apt 
tribute he has ever received was 
given the day the “Rocket” steamed 
down the shiny tracks of the just- 
opened Liverpool and Manchester 
Railway. The Duke of Wellington 
spoke it: 

“By your genius, vou have taken 
the imperfect inventions of your 
predecessors, and fusing them with 
the products of your own genius, 
have created the steam locomotive 
and the steam railway.” 


No Proof Yet That Smoking Causes Cancer 


_“Desprre all the attention given to 
smoking as an accused factor in human 
_ lung cancer. no one has established that 
cigarette smoke. or any one of its known 
constituents, is cancer-causing in man.” 
This was reported by Dr. Clarence 
Cook Little. scientific director of the 
Tobacco Industry Research Committee. 
Other points made by Dr. Little con- 
cerning the smoking-lung cancer prob- 
lem included: 
1. Animals exposed to massive doses 
of cigarette smoke have not developed 
lung cancer as a result. 


2. Tobacco smoke condensates. paint- 
ed on susceptible animals in the same 
quantity and exposure times that hu- 
man smokers receive them. have failed 
to cause any skin cancer. 

3. Nicotine does not constrict the 
outlying blood vessels of all people. as 
has long been thought. It may even 
result in a dilation of larger vessels, 
like the coronary arteries. 

4. Cigarette smoking by patients with 
duodenal ulcers did not create signifi- 
cant changes in certain gastric secre- 
tions usually associated with ulcers. 


LETTERS 


Classroom Heroes 
Sirs: 

As students we have observed that 
those who are scholastically exceptional 
receive little gratitude. The hero should 
be the thinker and not the captain of 
the football team. The emphasis should 
be put, rather, upon acquiring knowl- 
edge and skills necessary to our national 
future. If America is to maintain her 
position in the world, then a change 
must come about. 

Lorren LARwoop, 
RoBeRT CLAXTON, 
Ermira, N. Y. 


Bugs and Bacteria 
Sirs: 

I think it is inexcusable that you 
should have used the word “bugs” in 
(describing) the protozoa, bacteria, 
etc. in the article “Bugs That Feed 
Bossy” (about rumen microorganisms) 
in your December (757) issue. 

CaroLe BENNETT, 
Easton, Itt. 


The article made clear that the 
“slang” term “bugs” referred to bac- 
teria and protozoa. One of the defini- 
tions (slang) of “bug” in Webster’s 
New International Dictionary is “a 
microorganism, especially a disease pro- 
ducing germ.” —EDITOR 


Too Slow? 
Sirs: 

In your January (’58) issue you say. 
“an electronic computer that can add 
or subtract 30.000 numbers a minute 
has been used successfully to interpret 
four foreign languages... into... Eng- 
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lish.” You should have said 30,000 op- 
erations per second, because a com- 
puter with such a primitively slow 
speed of only 500 operations per second 
would not be able to “. . . type out a 
whole page of English translation... 
in several minutes.” 
C. Gary PHIFER, JR., 
ATLANTA, Ga. 


Francium 
Sirs: 


I have been unable to find any infor- 
mation about the element Francium. 
Can you help me? 

Stuart KeLLey 
Hritspate, N., J. 


Francium is element No. 87 and in- 
formation on it may be obtained from 
any fairly recent encyclopedia. Older 
encyclopedias may have this element 
listed under the name “Virginium,” so 
named by two American scientists who 
claimed to have discovered the element 
in 1930. Their discovery is no longer 
generally accepted by scientists. Mlle 
M. Percy of France reported discovery 
of Francium in 1939, —EDIToR 


Light and Sex 


Sirs: 

In your November (’57) issue, p. 61, 
it is stated that “in order to get more 
female fish, guppies are bombarded 
with rays generated by ordinary fluo- 
rescent lamps designed to emit a deep 
pinkish glow,” while in another para- 
graph (same item), talking about flow- 
ers, it is stated that “pinkish rays made 
the same plants bring forth only male 
blooms.” Please, which is which? 

Eperico HEILBRONN, 
Texcoco, Mex. 


We see no reason why the wording 
should lead to confusion. There is @ 
world of difference between fish and 
plants, and it’s almost to be expected 
that the same light would produce dif- 
fereat results. —EDITOR 
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“Hi-Fi” Ears 
Hear Car Creaks 


The automobile companies are using 
electronic detectives to track down and 
eliminate vibration and noise in their 
autos. 

As reported in The New York Times, 
engineers of the Fisher Body Division 
are using the electronic hearing capacity 
of highly sensitive microphones and 
magnetic stereophonic tape recorders in 
developing car bodies for General Mo- 
tors. In this way, they say, they can 
locate noise “gremlins” that otherwise 
might harass a driver. 

In the effort at General Motors to 
eliminate vibration noises, hundreds of 
torsion, bending. shake and breakdown 
tests as well as static tests are made, 
first on experimental bodies. Once pro- 
duction begins, the completed automo- 
biles are taken to proving grounds for 
sound-testing with the delicate detect- 
ing and recording instruments under 
operational conditions. 

In evaluating insulation and sound- 
deadening materials, two microphones 
are set up in positions corresponding 
to the human ears. Through these mi- 
crophones engine noises are recorded 
simultaneously on a high-fidelity tape 


recorder utilizing two separate channels. 

Noises from a car actually in motion 
are recorded by equipping it with micro- 
phones that are connected by a cable 
to a station wagon carrying the record- 
ing instruments. The car being tested 
travels on a rough road bed while the 
station wagon follows on a smooth road 
adjacent to the rough one. 

Getting the frequencies and the in- 
tensities of the noises on a sterephonic 
tape is only part of the job. The play- 
back for evaluation of insulation and 
sound-deadening materials is heard by 
highly qualified sound engineers whose 
hearing senses have become extremely 
keen through years of experience. 

The body noises recorded with vari- 
ous types of sound-deadening material 
are played back for a 10-second period 
for each. The sound-engineer jurors 
hear the recordings at the same time 
and indicate by pressing pushbuttons on 
the table in front of them which sound 
deadener they consider most effective. 
A tabulating instrument shows the re- 
sults and thereby renders the verdict. 


Develop Synthetic Chocolate 


A New York chemist recently won a 
patent for developing a synthetic choco- 
late. According to the inventor, Dr. 
Simon L. Ruskin, the synthetic choco- 
late simulates the smell, flavor, color, 
and nutritional values of the real thing. 

Doctor Ruskin says the new choco- 
late can be eaten by people who have 
cocoa-bean allergies. By adding sub- 
stances that prevent air- and seasick- 
ness and curb fatigue, manufacturers 
could make chocolate useful for avia- 
tors and other travelers. The inventor 
also states that the chocolate has bac- 
teriostatic properties so that it will 
keep milk sweet for as long as 6 weeks 
when mixed w’th it. 

The synthetic chocolate is made from 
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sugar. protein. and a chemical com- 
pound derived from oat hulls. Dr. 
Ruskin says it is also possible to pro- 
duce synthetic coffee and maple sirup 
by the same process. 

The patents for the synthetic choco- 
late are held by the Union Carbide Corp. 


Device Helps Deaf 
Hear Through Fingers 


A new device that allows deaf people 
to “hear” through their fingertips has 
been reported at a meeting of the Amer- 
ican Association for the Advancement 
of Science. 

The basic system uses a small device 
so constructed that the “listener” rests 
his 5 fingers on separate receiving dia- 
phragms. These are connected by wire 
to the “speaker’s” apparatus which re- 
sembles a tiny organ. 

Depending on how the speaker oper- 
ates the keys on the organ’s keyboard, 
one or another of the listener’s finger 
diaphragms will vibrate. 

It has been possible to send 31 sym- 
bols of information by employing a cod- 
ing which uses a single frequency trans- 
mitted singly or in combinations by the 
5 fingers. 

A prototype model that uses 2 fre- 
quencies and their possible combina- 
tions is being used for research in re- 
inforcing learning of lip reading (66 
percent of spoken sounds have low visi- 
bility ratings). speech learning and im- 
provement, and acquiring language con- 
cepts. The model was made by The 
Ramo-Wooldridge Corp. 


Cigarette-Sized Lamps 
Floodlight 16-Mile Area 


Twelve tiny lamps. each smaller than 
a king-size cigarette. which together 
emit a light source equivalent to 36 
million candlepower. are part of the 
amazing equipment used in night aerial 
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photography experiments by the Naval 
Air Development and Material Center 
near Hatboro, Pa., reports The Phila- 
delphia Inquirer. 

Housed in special reflectors and 
mounted in the bottom of an airplane 
flving at an altitude of 20,000 feet, the 
miniature lights can produce sufficient 
illumination at night to cover an area 
of 16 square miles and bright enough so 
a newspaper can be read easily. 

The tiny quartz tube is filled with 
mercury. It is less than 4 inches long. 
and in diameter it is thinner than the 
average cigarette. It throws off a pur- 
plish-green light, similar to that used in 
the processing of blueprints, say the 
developers of the unique light source. 


Mass-Produced Solar Furnaces 


Sun-powered furnaces are available 
now on a mass-production basis. The 
solar furnaces, mounted on surplus mili- 
tary searchlights, make it possible for 
more colleges and laboratories to con- 
duct high-temperature research on stra- 
tegic materials. 

Gerard J. Wendelken, vice-president 
of the American Searchlight Corp., 
which produces the furnace, said the 
equipment can be afforded by low- 
budget colleges and research institu- 
tions because of a design based on sur- 
plus searchlights. 

Wendelken said the mass-produced 
solar furnace sells for $8.500. “The 
searchlights. of little use in this age of 
high-speed aircraft. originally cost the 
government around $25,000 each.” A 
similar furnace built from new mate- 
rials would cost a buyer $40,000 to 
$50.000. 

Solar furnaces use one or more mir- 
rors to bring the sun’s rays to a high- 
temperature focus. The mass-produced 
model reaches temperatures up to 
8.000° F. 
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Sun-powered furnaces are used in re- 
search on ultrapure metals and other 
jet and rocket materials because they 
do not contaminate the materials under 
study. 

When strategic materials are melted 
in even the hardest containers. small 
amounts of the container enter the 
molten material as impurities. The 
same materials can be suspended at the 
focal point of a solar furnace and melted 
without touching a hot container wall. 


Portable Iron Lung 


A lightweight iron lung that can be 
transported in a station wagon prom- 
ises faster relief for polio victims. The 
mechanical lung was invented by Wil- 
liam H. Haverland of Morrison, Colo.. 
who claims that it is designed to be 
easily transported. stretcher-like with 
its power supply, by a 4-man team. 

Another aspect of the portable lung 
is that it can be opened its full width 
and length to make it easier for the doc- 
tors and nurses to place a patient in it. 
or remove a patient from the iron lung. 

The iron lung is 22 inches high, 
27-1/2 inches wide, and about 84 inches 
long. Without its patient. it weighs 120 
pounds. The lung is powered by a port- 
able respirator, The patent rights were 
assigned to the J. J. Monaghan Co., 
Iné., of Denver, Colo. 


Plastic Film Reproduces 
Drawings for Blind 

A practical method has been devel- 
oped to produce drawings which can be 
read, easily by the blind. An effective 
drawing kit is now available which pro- 
duces raised lines on thin plastic film 
by the use of an inkless ballpoint pen 
and a specially designed writing board. 

To use this kit, a sheet of plastic film 
is clamped to a rubber-surfaced writing 
pad. Firm writing pressure with an ink- 
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less pen results in a series of tiny 
bumps, which appear as raised lines on 
the upper surface of the film, easily 
traced with the fingertips. 

In addition, the drawings can be per- 
manently and safely stored since the 
film used does not become brittle or de- 
teriorate with age. 

Thousands of these drawing sets are 
now being used by the blind. Uses in- 
clude solution of geometry problems, 
drawing of graphs and electrical circuit 
diagrams, and preparation of maps. 

Until the development of this system, 
a tracing wheel such as seamstresses 
employ was standard procedure. This 
was inconvenient since it resulted in a 
reverse drawing. 

The plastic film used in the kit is 
manufactured by the Du Pont Co. 


Giant Vacuum Chamber 
To Test Airplanes 


Altitudes up to 100.000 feet and aero- 
dynamic heat up to 830° F., will be 
simulated in a new test chamber com- 
pleted for the F-106A “Delta Dart” at 
Convair (San Diego) Division of Gen- 
eral Dynamics Corp. 

First of its type in the aviation in- 
dustry. the vacuum test chamber is a 
steel cylinder 12 feet in diameter and 
70 feet long. It will enclose a full-scale 
fuselage to test how effectively the elec- 
tronic and air-conditioning components 
in the F-106A all-weather jet intercep- 
tor perform under extremes of altitude 
and temperature. 

Heat from two sources affects per- 
formance of the electronic guidance and 
fire-control equipment in the F-106A: 
(1) That generated by the equipment 
itself: and (2) that which soaks into 
the electronic systems from air friction 
on the outside surface of the aircraft. 
Accordingly. the electronic equipment 
must be air-conditioned so the elec- 
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tronic components will still function 
properly. 

Built of 3/8th-inch steel, the test 
chamber is divided into two 35-foot 
sections. When the chamber halves are 
closed, a hydraulic mechanism seals the 
chamber and engages electrical connec- 
tions through bus bars mounted at the 
top of the test stand. 

To simulate the aerodynamic heating 
that occurs on the aircraft’s surface at 
high speeds, the interior walls of the 
test chamber are lined with reflector 
panels on which 750 infrared tubular 
quartz lamps are mounted. Filament 
temperature of these 2,500-watt lamps 
reaches 4000° F.—the same as that 
which can be measured in the heart of 
the afterburner blast of a J-57 turbo- 
jet engine. 

When fully energized, the electrical 
system of the test stand consumes 
enough power to supply the needs of a 
town of 2,000 population—about 2,000 
kilowatts. 

Remote control of the entire test 
system is accomplished through a 
graphic panel in a nearby control room. 
Test engineers can simulate altitudes 
up to 100,000 feet; moreover, altitudes 
can be changed while a test is under 
way to simulate dive or climb ma- 
neuvers. 


Fastest Camera Shutter 


Development of a camera shutter, 
capable of taking photographs with an 
effective exposure time of 5 billionths 
of 1 second has recently been announced 
by Dr. A. M. Zarem, president of Elec- 
tro-Optical Systems, Inc. 

The company said the camera would 
prove highly valuable in helping solve 
scientific problems in the study of in- 
tense explosions, of ultrahigh-speed 
shockwaves and of special nuclear reac- 
tions. 
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The novel feature of this ultrahigh- 
speed camera is that it contains a her- 
metically sealed, large aperture. wide- 
angle shutter which possesses no mov- 
ing parts and is pulsed electronically to 
obtain photographs of very brief expb- 
sure times. With further refinements, 
Dr. Zarem said. the camera ultimately 
may be capable of taking pictures with 
an exposure time of only a fraction of 
a billionth of a second. nee 

eee 

To illustrate the speed of the camera, 
it was pointed out that the satellite 
Sputnik, moving at a speed of approxi- 
mately 18,000 mph, would travel only 
1-1/2 thousandths of an inch—a dis- 
tance shorter than the thickness of a 
human hair—during the time of one 
exposure. 


System Stops Explosions 
Before They Start 


A safety system that outguesses fire, 
anticipates explosion and automatically 
takes steps to combat both has been 
developed. It promises protection for 
passenger car, military vehicle or air- 
plane fuel tanks. 

The system operates on the principle 
that under normal conditions the chance 
of fire and explosion in a fuel tank is 
virtually zero unless a foreign object 
ruptures or punctures the tank. 

The new system has means for sens- 
ing the arrival at a fuel tank of such 
an object. When this happens a com- 
bustion-inhibiting substance that will 
cover the fuel and tank is automatically 
released simultaneously with the rup- 
ture. ef 

One of the ways in which the system 
does this is to have an electrical sensing 
circuit so arranged that in order to 
break the fuel tank, a bullet or object 
must first trip the safety system into 
action. As soon gs this happens, cap- 
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sules containing fire-fighting materials 
are electrically fired in and around the 
tank. 

Patent rights were assigned to Chance 
Vought Aircraft. Inc.. of Dallas, Tex. 


Movies with Odors 


Scentovision, a blend of motion pic- 
tures and appropriate odors. has just 
been patented. reports Stacy Jones in 
The New York Times. The device picks 
up signals from the unrolling film, re- 
leasing the perfume of orange blossoms 
to accompany an orange-grove scene 
and that of sliced ham fora delicatessen. 

The inventor is Hans Laube, a Swiss 
expert in osmology, the science of odors. 

The patent explains that after a mo- 
tion picture is made it is cued for odor 
signals. The various scents used, such 
as wood, cocoa, rose, peach, honey and 
violet are stored in a “battery of cells.” 
As the scent machine picks up a signal, 
it dips a nozzle into one of the cells and 
pumps out the perfume. The perfumes 
used contain no fixatives to make them 
last longer; if they don’t disappear 
quickly enough the room is sprayed 
with a fixative before the next odor 
appears. 

Mr. Laube’s most recent experiments 
have been with supermarket displays. 
Slides of various products ‘are accom- 
panied by such odors as orange, lemon, 
goulash, cheese. banana, smoked ham, 
and chocolate pie. The ifiventor also 
sees a future for synchronized perfume 
emissions from television sets. 

Scentovision first appeared on the 
scene two years ago, when a working 
model was set up in a New York the- 
ater. A 10-minute pilot film with 17 

- scenes and 17 odors was shown experi- 
mentally to a private audience. 

Backers of the process hope to inter- 
est theaters in permanést installations 
when they get a full-length film. 
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Outdoor Thermometer 
Sticks to Window 


Folks who hate to open drafty doors 
during the drizzly March weather to 
read the thermometer will welcome a 
transparent, plastic thermometer that 
sticks to the outside of the window by 
a self-adhesive frame. The dial is 2 
inches by 3 inches and has a bright red 
needle and numbers that can be read 
from 10 feet away. It’s available from 
Sunset House, Los Angeles, Calif. 


Armchair Snack Table 


If you’re tired of balancing a coffee 
cup or sandwich plate on your knee 
while watching TV. a small, formica- 
surfaced hardwood “table” that fits 
over the arm of a chair may be the 
answer. The table, also handy for buf- 
fet suppers, has a serving area that is 
roughly 7 by 9 inches. Available from 
Mansfield House, New York City, the 
table is adjustable to fit any chair. 


Device Filters Iron 
From Water Supply 


Homeowners can eliminate the rusty 
water problem with a new automatic 
filter machine. 

The “Filter-All,” manufactured by 
the Electronic Water Purifier Co. of 
Chicago, removes iron by making it 
combine with oxygen in water to form 
a hydroxide. The accumulated iron is 
flushed out of the tank automatically 
by a special timing device. The cata- 
lyst is described by the manufacturer 
as a granular material that is insoluble, 
permanent, and almost indestructible. 
No chemicals are needed to clean the 
machine, the manufacturers state. 


WHERE WILL YOU GO IN FLORIDA? 


_ Florida needn’t be expensive—not ‘f you know just where to go for whatever you scek in 
Florida. And if there’s any man who can give you the facts you want, it’s Norman Ford, founder 
of the world-famous Globetrotters Club, (Yes, Florida is his home whenever he isn’t traveling! ) 

His big book, Norman Ford’s Florida, tells you first of all, road by road, mile by mile, 
everything you'll find in Florida, whether you’re on vacation, or looking over job, business, 
real estate, or retirement prospects. p 

Through his experienced advice you learn exactly where you can retire now on the money 


you've got, whether it’s a little or a lot. (If you need a part-time or seasonal job to help out your 
income, he tells you where to pick up extra income.) Because Norman Ford always tells you 
where life in Florida is pleasantest on a small income, he can help you take life easy now. 

If you’re going to Florida for a job with a future or a business of your own, his talks with 
hundreds of business men and state officials, etc., let him pinpoint the towns you want to know 
about. If you’ve ever wanted to run a tourist court or* own an orange grove, he tells you 
today’s inside story of these popular investments. 

Yes, no matter what you seek in Florida, this big book (with well over 100,000 words and 


plenty of maps) gives you the facts you want. Price 


only $2, only a fraction of the money 


you'd spend needlessly if you went to Florida blind. Use coupon to order. 


AMERICA’S 50 BEST CITIES 


° 
in which to retire 

Can you answer these questions about the U.S.A.? 
@ Where are retirement costs lower than else- 
where in Florida’s cities? 
® Which U city provides two months of opera 
and concerts for $4.50? Where does a 10-acre 
retirement farm on the outskirts, operated with 
hired help, bring you all the income you need 
for retirement in comfort? 

@ Which are America’s 4 best 
ment jobs? For full-time jobs? 
west coast city offers the best jobs 
choice of openings, the highest wag 
AMERICA'S 50 BEST CITIES 
in which to live, work, and retire — 

Norman Ford’s huge new book--shows the 
retirement couple where living costs are less and 
there’s more to do every day of the year. You learn: 

Which are the 5 lowest cost retirement cities, 
where there's plenty of warmth and sunshine 
all winter Jong. 

Which are the 7-best resort cities where you can 
retire at modest cost and always mect new people. 

Which are the most healthful cities of all, 
which are the 3 best small cities, which are the 
best cities in all the U. S. in which to live. 

And if you’re too young to retire but want 
to live in a bettér climate, you even learn where 
you can find. the best opportunities in Florida, 
California, Arizona, and elsewhere in the U.S. 
for someone with your talents. 

To wet all the information in this book, you'd 
travel for months, perhaps years, and consult, as 
Norman Ford did, hundreds of government officials, 
real estate men, businessmen, and old-time residents. 
But this huge book of 100,000 words costs only $2. 

Mail now for immediate shipment 


pn 


| Mail to HARIAN PUBLICATIONS, 187 Prince S 
aaa (Long Island), New York 


| have enclosed $_____ (cash, check, 
Jor money order), Please send me the books | 
checked below. YOU WILL REFUND MY 
[MONEY IF | AM NOT SATISFIED. 


ies for retire- 
Which Florida 
the widest 


ci 


| 

{Norman Ford's Florida. $2. | 
America’s 50 Best Cities in which to fives 
| 

| 

| 


|~ work, and retire. $2. 
jo Off-the-Beaten Path. $2. 
(] SPECIAL OFFER: All 3 books above for $5. 


Print Name 
| Address_ 
perez & State _ = = 
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OFF-THE-BEATEN PATH 


These are America’s Own 
Bargain Paradises 


Where to Retire or Vacation... 
at what look like prewar prices 


In Off-the-Beuten Path, the latest book by Nor- 
man Ford, you read of island paradises aplenty in 
the United States and Canada, of art colonies 
(artists search for, picturesque locations where 
costs are low!), of areas with almost a perfect cli- 
mate or with flowers on every side. 


Here are the real U.S.A.-brand Shangri-Las made 
for the man or woman who’s had enough of 
crowds. Here, too, are unspoiled seashore villages, 
tropics like islands, and dozens of other spots just 
about perfect for your retirement or vacation at 
some of the lowest prices you’ve heard of since the 
gone-forever prewar days. And for good measure 
you also read about the low-cost paradises in 
Hawaii, the Virgin Islands, and Puerto Rico. 


You can be sure that Off-the-Beaten Puih names 
the low-cost Florida retirement and yacationiny 
towns, the ha alues in <as, the Southwest, Cali- 
fornia, the South and East, Canada- and a dozen 
otherareas which the crowds have not yet discovered: 


J 
@ That undiscovered region where winters are aswarii 
as Miami Beag&’s yet costs can be two-thirds less. 


@ That island that looks like Hawaii yet is 2000 
miles nearer (nogxpensi: 4 or air trip to get there) . 
. 


@ France’s only remaining outpost in this part of 
the world -completely surrounded by Canadian ter- 
ritory . or a’ village more Scottish than Scotland 
ot age-old Spanish hamlets right in our own U.S, 
where no one g@er heard of neryous tension or 
the worries of fhodern day life. 


@ That remarkable town where a fee of 3c a 
day gives you an almost endless round of barbe- 
cues, musicals, concerts, picnics, pot luck sup- 
pers, smorgasbord dinners, and a fine arts program. 


Ofj-the-Beaten Pgth is a big book filled with 
facts that open phos to a different kind of 
retirement or vacation made all the more attrac- 
tive by the rock-bottom prices. About 100.005 
words and plenty @pictures. Yet it costs only $2 


